Choose your tires the 
same way a car owner does- 


on a busy Saturday afternoon and see the 

way car owners come in and say: “Give 
me a U.S. Royal Cord. Give me a U. S. 
Chain Tread.” 

‘Those car owners know what the name U. 
ona tire, And their confidence in the U. S. qu: 
the same confidence you can have in buying your 
tires, if you only say “U. S.” 

Look at that U. S. Cord Tire shown in the picture. 
And the U.S. Chain Tread Tire alongside. ‘They are 
bicycle tires—but they are made in exactly the 
same design and with exactly the same care 
as their “big brother” U. S. Automobile 
Tires. They deliver the same kind of service 
—non-skid and long wear. 


I: WOULD interest you to stand ina garage 


Few tire makers devote the same attention 
to bicycle tires as to automobile tires. If 
you have been having trouble with your 
bicycle tires, that's probably the reason. 


The United States Rubber Company has 
a high reputation to maintain, not only in 
automobile tires, but in bicycle tires as well. 
U.S. Bicycle Tires must live up to that repu- 
tation all the way through. 

Find the dealer who sells good bicycles and 
U. S. Tires—the tevo go together. 


If you want to know about the rubber that 
goes into U. S. Bicycle Tires write for a copy 
of the graphically illustrated and fascinatingly 
written book, “Rubber—A Wonder Story.” 


There are nine styles of U. S. Bicycle Tires, both 
clincher and single tube: U. S. Chain Tread, U. S. 
Cords, Giant Stud, G & J Corrugated, G & J Chain 
Tread, G & J Herringbone, Heavy Service, Overland 
‘Thornproof, Nonpareil. Choose the tread you like 
best from your dealer's stock. 


United States Tires 


United States Rubber Company 


Popular Science Monthly 


As famous for their fidelity 
as for the artists they present 


Absolute faithfulness of re 
the greatest artists demand in the making of talking-machine 


‘oduction is the one essential 


records. 
Because of their dominant position in the world of 
music se of the pride they take in their art, it is a prime 


requisite that their interpretations shall be reproduced in all 
their original beauty 

the world’s greatest singers 
d their art to the Victor 
dium through which they 


It is highly significant tha 
and instrumentalists have entru 
and Victor Records as the one 
themselves wish to be heard 


There are Victrolas in iety of styles from $25 to 
$1500, and any Victor dealer will gladly play any music you 
wish to hear, New Victor Records demonstrated at all dealers 
on the Ist of each month. 


Victor amend Machine Co. 


Camden New Jersey 


Es 


Well, we suppose you'd better 
GET tHAT BOY TO WRITE 
Tight away for this veryspecial 


Vol. 42 fesstinesieat 


“Good Bungalows 
for Good Birds.” 


It is a wonderful compila- 
tion of bird lore and bird 
information. BIG DOUBLE 
SUPPLEMENT WITH 20 
BEAUTIFUL AND COR- 
RECT DESIGNS—all spe- 
cially made by artists who 
know birds. (Not one islike 
the other good designs in 
bird house catalogs.) Also 
in this volume you will find 


20 Fl 


with Complete Specifications. And ALSO EXTRA 
ART SUPPLEMENT, 12 x 20 inches, in FIVE 
COLORS with a total of 
3 PORTRAITS OF AUDUBON 
SUITABLE FOR FRAMING, two of them being re- 
productions in 5 colors of 2rare old steel engravings, also 
Bhotograph of his home and of the Statue to his memory. 
5 BIRDS in NATURAL COLORS 
and 180 correct pen portraits of other birds—with calls. 


“Your Cypress Volume 42 is one of the most complete 
and authentic books on this subject I have ever see: 
‘Thus recently wrote a bird-lover who has read much. 


You will be astonished and delighted with the variety of 
the contents of Vol.42, And itis FREE. Send your name. Today is best. 
SOUTHERN CYPRESS MFRS’ ASSN. 


1249 Hibernia Bank Bidg., New Orleans, La., or 
1249 Heard Nat'l Bank Bidg., Jacksonville, Fla. 
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Learn To Talk Convincingly 


—and the World is at Your Feet 


HY can one man sell where an- 
other fails? Why can one 
man literally carry an audi- 

ence off its feet, while another, 

‘speaking on the same subject, makes 

little or no impression? Why can 

one man get the sought-after job 
when another better qui is 
turned down? Why does everyone 

“elieve Ye man and have no 


‘An nterestng and cone 


confidence 
just as much 
that counts is 


Not Only WHAT You Say 
But HOW You Say It 


‘The world is full of splendid mer- 

chandise that doesn’t move—"order 

who should be salesmen— 

ical ideas that meet continual 

5 ning fess, much 

less, than they're worth all because 

40 few know how to use that God- 

given faculty of speech which is one 
of man’s greatest weapons. 


Let Me Teach You 


Tecan teach you how to carry con- 
vietion—how to make what you say 


her who really has 
ity? The thing 


have the effect you want it to, 
whether you talk to sell, to convince 
or to entertain. I can enable you to 
‘overcome. timidity—give you con- 


fidence in yourself, develop your 
personality, improve your memory. 
Tecan show you the art of brevity, 


the value of silence. Instead of being 
funny at. the wrong time, T can 
suggest when and how to use humor 
with telling effect. Do you know the 
knack of making oral reports, to 
superiors? Do you know the right 
and wrong way of presenting com- 
plaints, estimates, and to issue orders? 


CAN YOU 


plaints, 
loan, how to ask for an 
your note. Another val 
T teach is how—instead 0 - 
i vhen they disagree with 
swing them around to 
in a pleasant 
. learn the best 
way to get things done—the secrets 
of diplomacy. 


about my method is that it requires 
little study and time. 


anyone can grasp the prin- 

Hundreds of 
letters pour ry day proving that 
my method brings almost immediate 
results. 


Thousands Have Benefited 


Among the enthusiastic students of 
my Course are thousands of p 
ent men in all walks of 


fesfey menting Vow il abe 
SSH stent hen'yoc atk, 

The Independent Corporation, pub- 
lishers of “Mastery of Speech,” Dr. 
Law's Course in Business Talking and 
Public Speaking. are offering you an 
opportunity to learn in your own 
home how to improve your ability to 


a 


at 
Tie ecrete of cloning bi deate, 


Talk Convin ingly, They are so 
confident that you will see its 
possibilities that 


they are willing 


tosendittoyou | PERSONAL 
for free exam- | EXPERIENCES: 
ination, 


Send No Money 


You send no 
money. Just 
‘mail the coupon 
and, all charges 


rae 
atthe ace! I 


seed 


under no oblig. 
tion whatever— 
and if you are 
not entirely sat- 


isfied send it 
back any time 
within five days 
after you get it 
you will owe 
nothing. 

But if you 


are pleased, as 
thousands” of 
others have been 


who have used 
the Course, it 
will cost you 
only $5.00 


full. payment 
You have every 
thing to, gain 
and nothing. to 
lose, Act im- 


\dent Corporation 
19 W.4OKh St. New York Ci 


Independent Corporation 
DEPT. L-rr4, 19 W.doth Sty New Yerk City 
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Latest and Finest New Oliver 


A year and a half to pay! Only $3.a month. Payments so small as to average only 
about ten cents a day. That is our easy payment plan on the Oliver. And you have 
the use of the typewriter while you are paying for it. You may now order direct 
from the Oliver Typewriter Company and get the latest model Oliver at a saving of 
$43 and on payments so easy that you won't miss the money, 


Only $57 for the $100 Oliver 


‘A full saving to you of $43 on the famous 


No, 9—our latest and newest model. 
That is what our new selling plan makes pos- 
sible, During the war we learned many lessons. 
We found that it was unnecessary to have such 


Oliver 


a vast number of traveling salesmen and so 
many expensive branch houses. We were able 
to discontinue many other superfluous, sales 
methods. As a result, $57 now buys the idsati- 
cal Oliver formerly priced at $100. 


Try It Free—Send No Money 


Not a cent in advance. No deposit of any 
kind. No obligation to buy. ‘The coupon is all 
you need send. The Oliver comes to you at our 
isk for five days free trial in your own home. 

Decide for yourself whether you want to 


If you don't want to keep the Oliver, simp 
send’ it back at our expense. If you do” 
agree that it is the finest typewriter, re- 
gardless of price, nt to keep i, 

pay at the 


buy oF not. 


Only the Coupon! 
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Canadian Price, $72 

The Oliver Typewriter Company 

1104 Oliver Typewriter Bldg. Chicago, Ill. 
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TO SOFTEN YOUR BEARD 


To Shave Easier, Quicker, Better 


Shavaid, a new scientific preparation, will make your daily shave 


a pleasure. 
rubbing in. 


‘OME. shaving is bei 


able preparation. It means 
an easier, quic 
fortable shave. 
plied to the dry beard, softens 
it instantly, “It makes the 
razor “take hold.” It does 
away with all “pull.” Shavaid 
soothes the tender skin. 


Harsh Methods 
Unnecessary 


Hot water d 
to the surfac 
makes the fa 
open the pores. 
necessary 
Harsh methods of shaving 
age the skin prematurely and 
cause wrinkles. ‘They make 
unnaturally dry. Af 
ving lotions and creams 
will not repair the injury thus 


ws the blood 
Rubbing in 
tender, Both 
Neither is 


evolutionized by 
this new way of softening the beard. Men 
the nation over are welcoming this valu- 


ter. Give Shavai 


Note the 


Shavaid 


Softens the beard instantly 


—apply to dry face before 
the lather. 


Saves time and trouble 


hot water, no “rubbing 
of the lather. 


Protects the face 


—skin remains firm and 
smooth. 


in’ 


Removes the razor “pull” 


harsh ways age the skin 
prematurely, 


Replaces after-lotions 
—Shavaidisa cooling, sooth- 


It softens the beard instantly, soothes the skin. 
No hot 


No 


one trial and you 
will be convinced. Mail the coupon for your Free Trial Tube. 


cooling, 
lather stays moist and ci 
how the razor “takes hold, 


soothing sensation. The 
You will notice 
how smoothl 


old drawn 
i Shavaid makes your 

| and comfortabl 
use of Shavaid 
will keep your skin smooth 
and firm, free from the tender 
ness and excessive dryness 
which are caused by hot water 
and rubbing in. Minor sk 
eruptions and abrasions yield 
quickly to Shavaid’s soothing, 
healing influence. 


Try It Yourself 


worth trying—free of all c 


done, ‘The ‘ be ing bala. Write your name and ad- 
eliminated. Shavaid accom- dress on this coupon. Send it 
plishes instantly what old in. ‘Then you can see for 
methods failed to do. yourself what Shavaid will do 
. toward giving you an easier, quicker, more 

Keeps Skin Healthy comfortable shave. 
ter you have proved to your own satisfac 
Simply apply a thin coating of Shavaid to the tion that you need Shavaid, you can secure it frem 
dry beard. ‘Then apply your favorite lather. your druggist at 5c. a tube. If he cannot supply 


Shavaid works better if the lather is xot rubbed in. 


BB 
Shavaid 


At Druggists—50c. a Tube 
BAUER & BLACK, Chicago, New York, Toronto 
Surgical Dressings and Allied Products 


Makers of Ste 


re 


you, we will be pleased to fill your order direct. 


Free Trial Tube\ \ 


BAUER & BLACK, Chicago, Ill, 


Name 


Mail free triat tube of Shavaid to 


Street Address. 


City, 


Sate 
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TheWatchmakers’ Masterpiece 


UST think of it! Only $3.50 per month—a 


great reduction in watch prices direct to 
you—a 21 ele adjusted watch at rock- 
the’ da days of exorbitant 


tom price. 
watch prices have passed, 


See It First 


You don't pay a cent to anytody until you see the watch, 
‘You don’t buy # Burlington Watch ‘without seeing ft. ‘Loole 
splendid. beauty of the watch ited. ‘Thin’ model, 
Jmaristocratic in every line, Then look 
gu wil sce the masterpiece of the 
A, Perfect timepiece adjusted 9 
‘Positions, temperature and isochronism, 

Practically every vessel in the U. 8. Navy has many Burling. 
ton watches aboard. Some have over 100 Burlingtons. The 
Wictory of the Burlington among the men in the Uc Navy 

Ie testimony’ to Burlington ‘superiority. 


Send Your Name on 
This Free Soupan 


Get the Burlington Watch 
Book by sendinghcon 


Burlington Watch Co. 
19th St. and Marshall Blvd. 
Dept. 1364 Chicago, Minois 
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to Prove 
I Can Raise Your Pay 


I've done it for thousands of others. I can doubtless 


do it for you. 


MEAN just wnat 1 say, ‘There's no 
feo each ti" ie! ne. Bve 
a rove that Tan gee your 
feed for you, Tl do fe on "show 
‘You got the proot before you 
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Tye done ft for thousands of 

Ahem up from poverty to riches: There 

tho round reason why Teannot doit for you. 

Soles uy. 

Now, fll, me cael, ging to tel 
‘aetly how to do i I'm the poser 

Bias Maccret™" for which men have been 


that Ze Works. 
‘TtWorks. Over 400,000 men and women the 
world “over have. proved it for themselves. 
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uch men as Judge 
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1 could tell you thousands of similar in 
sxancea, "But there's no need to do, this as 
Tim willing to tell you the “secret” itself, 
‘Then you can put it to work and see what 
ie do for ow oot dain can 
take you rich ovee night, Maybe 1 can— 
maybe T can't. Son have failures 
“everyone has. But 1 do claim that I can 
Belo ge out of every 100 people if they will 


‘The Will ie the motive power of the brain. 
Without a highly trained inflexible wil, 3 
rman has about as much chance of attaining 
success in life as 2 railway engine has, 

Crossing the continent without steam. The 


get ice eno walye witout will 
fer to "put them over.” Vet the wil 

Tithe heretofore entirely neglected, can be 
Trained into wondestul power like the bral 
‘or memory and by the very same me 
Intelligent exercise and use 

If you held your arm in a sling for two 
yearn it would wo tie a 


ecome 
Teather, from Jack of we ‘The same is 
true of the Willie becomes selese from 
lick of practice. Because we don't use our 
Wills—tecause we conti 


‘bow to cir 


If I can't then it won't cost you a cent 


flow in on you. Rich opportunities will 
open vp foe sn co never 
‘fern you had wl mani Wao 
Sit Ge with a new power na power 
Tothing can reat. You have a influence 
ver people that you never thought posible, 
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ilcome a cary am failure ear before, 
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cis ceulned in eke wonder Dok 

ily explained in the. wonderful 
power of Wil” 
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ANDS of men everywhere are d 
re getting more than this. Some 
garages of their own. Why don't you 
auto game too? ' Men in other lines with a little mechan- 
ical ability have doubled their earnings after getting 
the fascinating field of auto construction and repairing. 
Ten times the number of men now engaged in the busi- 
needed, | Fine, big paying jobs are waiting for 
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bership in our society. You ea ‘our engineers 
any time and get their help on any propositioa co 


‘which You get stuck. 


FREE Examination! 
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k, Nell! 
Think What That Means to Us!” 


“They've made me Superintendent—and doubled my salary! Now we 
can have the comforts and pleasures we've dreamed of—our own home, a 
maid for you, Nell, and no more worrying about the cost of living! 


“The president called me in today and told me, _ He said he picked me 
for promotion three months ago when he learned I was studying at home 
with the International Correspondence Schools. Now my chance has 
come—and thanks to the I. C. S., I’m ready for it!” 


‘Thousands of men now know the joy 
of happy, prosperous homes because 
they let the International Correspond- 
ence Schools prepare them in spare 
hours for bigger work and better pay. 
You will find them in office., shop: 
stores, mills, mines, factories, on rail- 
roads,—everywhere 

Why don’t you study some one thing and 
get ready fora real job. at a salary that will 
rive your wife and children the things you 
would like them to have? 

You can ao ic Pick the pos 
in the work you like best an 
will prepare ‘you for it right in your own 
home, in your spare time—you need not lose a 
day or a dollar from your present occupation. 

Yes, you can doit! More than two million 
have done it in the last twenty-cight years. 


INTERNATIONAL CORRESPONDENCE SCHOOLS. 
BOX 7670, SCRANTON, PA. 
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Cigar Economy 


\HESE days we're looking for good 
values. The smoker is no exception 
to the rule. He demands good value in 
every cigar he buys. There's just as much 
economy in the selection of a cigar as there is 
in food or clothes or any other commodity. 


‘The White Owl gives you more than good 
value. You get a good, fragrant, even 
smoke with each White Owl. In size and 
appearance—long, with tapering ends— 
it compares favorably with the more ex- 
pensive cigars. 

But White Owl's greatest value to you 
is in its curing. A vast stock of high-grade 
tobacco is constantly being cured by ex- 
perts for White Owl cigars. White Owl is 
hand-made. In addition, White Owl is 
backed by the General Cigar Co., Inc., 
with its tremendous resources and long 
experience. This fact alone is a guarantee 
of good value. 


Bink Ga On 


DEPENDABLE CIGARS 


19 West 40th Street. Now York Clty 
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Why I Know that Monkeys Talk 


T matters not to me 
whether you  be- 
lieve that monkeys, 

talk or not, and it is 

purpose of 
icle to convince 
you either way, for 
convietions are no 
more a matter of 
choice than noses are. 

‘The purpose of this 
article is to present 
the essential facts thus 
far tabulated on the 
subject of simia 
speech and allow the 
reader to draw his 
‘own conclusions. 

‘The word speech is 
used throughout as 
a more exact term 
than language, whieh 
is often used in an 
ambiguous or figura- 
tive sense. Let us 
begin, then, by asking: 
‘What is speech? 

My reply is: 

Any oral sound vol- 
untarily uttered with 


the definite purpose of conveying 
a preconceived idea, concept, oF 
impression from the mind of ‘the 
speaker to that of another is 


speech. 


From this plain and simple 
premise we proceed to collect the 
salient fuets on the question of 
simian speech and briefly recount 
how those facts have been formed 


by many years of meth- 
odie research. The limits 
of space preclude many 
minor and incidental ob- 
servations that corrobo- 
rate the main facts. 

All through my early 
life T observed instances of 
intercommunication be- 
tween animals. For some 
years my studies were only 


By R. L. Garner 


In the picture st the right 
Stale, Gne of Dr. Garner 


wual and the resulta i 
rent: but my progress, 
though slow, was constantly in 
one direction, for I had faith in 
my own ability to solve the 
Fiddle of speech, In the mean= 
time, I had sorted out certain 
sounds that appeared to qualify 
as elements of apeech and 
others that. did not 


former were voluntary, more 
dex 

‘while the 

oF 

ntal, and expressed no 
mental process. 

‘The one group I classed ax 
speech sounds and the other 


as anomalous sounds, 
‘One day I visited the Cincinnati z00- 

logical garden,where I sawa large: 

drill eaged with a lot of small monkeys 

of three or fo 

eage was div 

ments with a small doorwa: 


different species. The 
led into two compart 

between 
them. It was quite evident 


A lifetime of study and nearly a quarter of a century of self 
timpowad exile in the African jungles in a search for the truth 
‘about animal speech are summed up in this article It wax 
Dr. Garner's last word on the subject to which he devoted hin 


life: for he died at Chattanooga, Tenw., shortly after prepar- 
ing thie manuscript for'the POPULAR 


that the big mandrill was 
a source of terror to the 
small monkeys. I noticed 
that someof them werecon- 
stantly watching his move- 
ments and from time to 
time “uttering peculiar 
sounds. Tt was also clear 
‘tht the sounds con- 
-yeyed some idea to the 


small monkeys which inspired them 
with fear or quieted them, aecording to 
the conduct of the mandrill. T spent 
the whole day watching those animals 
‘until I was convinced that they could 
understand the meaning of the sounds 
‘wellenough to beguided in theiractions 
by the information conveyed. ‘This in- 
eldent opened a new avenue of study. 

‘Among the great difficulties in 
determining the speech of ani- 
mals, not the Teast is to dis- 
tinguish the exact quality or 
intonation of sounds made by the 
same animal at different times, 
to remember the actions that 
attend them and the results 
that follow them. It took me 
a long time to learn that no two 
species of monkeys had the same 
vocabulary, and that strange 
monkeys of different kinds, when 
first brought together, could not 
understand euch other. though 
they learned readily. 

After countless difficulties, I 
‘went to Washington and sought 
the aid of Dr. Frank Baker. He 
let me have the use of two mon- 
keys which were kept in a small 
annex of the Smithsonian Insti- 
tution, Taking a gramophone 
to the building, I first placed the 
‘two monkeys in different rooms 
so that neither of them could see 
or hear the other. ‘Then on the 
wax cylinder I made a record of 
the sounds uttered by the male 
monkey. 

‘This was not difficult, for he 
was in a loquacious mood. Taking this 
record into theother room, it was repro- 
duced to the female. Sheevineed great 
Interest and anxiety. She rushed to 
the horn, looked into it and all around 


How to Talk to a Monkey 


It is next to impossible to. express 
animal apeech—or even human speech 
“by symbols, but we asked De. Gar- 
rer to set down as nearly as possible 
some words from the monkey vora- 
bully. 


Weuh means “What's that?" Said 


Chas means "Hark!" 


it, thrust her arm into it, and ehat- 
tered to it. 

‘Then a record of her voice was made 
and repeated to the male, who be- 
came more excited and voeiferous than 
ever. By repeating and varying these 
experiments I was convinced that these 
‘two monkeys absolutely understood 


the sounds thus reproduced. Dr. 
Baker was likewise convinced. 

After a cursory study of several 
specimens elsewhere, I selected the 
brown capuchin monkey because it 
was one of the most talkative. In- 
cidentally I observed that there were 
certain sounds that they used more fre~ 
quently than others. Ui 


Tfocused my efforts, and by noting the 


actions of the monkeys when uttering 
or bearing that sound I soon began to 
make deductions as to its meaning. 
‘The method by which I proceeded is 
so simple that any novice can follow it. 
Iselected a young eapuchin monkey in 
Central Park and made a clear record 
of its voice on a pho- 
nograph. In fact, 
I made several of 
these, each contain- 
ing the sound that T 
regarded as most im- 
portant. These eyl- 
inders were taken to 
Cincinnati and there 
reproduced to a 
specimen of the same 
kind whose conduct 
wascarefullystudied. 
A second machine 
recorded the sounds 
made in response and 
at the same time the 
conduet of thesecond 
monkey was noted. 
Having made a 
score oF so of such 
recordsand duly tab- 


ulated the actions of the animals at the 
moment of uttering or of hearing the 
sounds, I was enabled to carry about 
with me and study those sounds at 
leisure, to compare them with others, 
and ultimately to make a tentative 
translation of some of them. With 
those records and data I went to 
Chicago, where the experiments were 
continued and amplified. After add- 

ing several new cylinders I 
returned to New York to re- 
sume and elaborate the experi- 
ments. 

By certain manipulations of 
the phonograph, such as chang- 
ing speed, reversing the eylinder, 
and other means, the sounds ean 
be converted into divers forms, 
analyzed and studied in many 
aspects. Such experiments show 
the essential difference between 
‘musical notes and spoken sounds, 
which the keen ear of the monkey. 
perceives more readily than our 
own ears do. 

Now and again a new sound 
was added to the list and the 
experiments extended to four or 
five other species of monkeys. 
Finally, the chimpanzees in the 
Cincinnati Gardens confirmed 
my opinion that the higher types 
of animals had the higher types 
‘of speech, and this fact induced 
me to go where I could study the 
gorilla and chimpanzee in a state 
of nature. 

Allotted space here precludes 
even a synopsis of my seven 
voyages to tropical Africa, where I 
have lived most of the time for twenty 
seven years, during which I have owned 
and studied on my premises thirty~ 
nine specimens of those apes, besides 9 
greater number in a wild state. 

Living alone in the depths of the 
great jungle, cut off from all social and 
intellectual intercourse with my own 
race, having no companion but 
an ape which was likewise isolated 
from his kind, it is surprising how 
quickly and how well we learned to 


‘Susie in her own kindergarten, where she studied colors, geo- 
forms, and sumbers.” With the bell on the table she 
‘summon her Keeper whenever she needed his attention 


pr se 


understand each other. In summing 
up the results of my researches in the 
African jungles I would cite the fol- 
lowing cogent facts: 

‘The phonograph shows that the 
higher types of simians have a greater 
voral range and a greater number of 
phoneties, more clearly enunciated, 
more uniform in quality, and ap- 
patently more definite in meaning than 
have animals of inferior tyoes. Those 
characters are more marked 
in the chimpanzee than in 
‘any other animal below 
man. 

‘The next fact in the order 
of importance is that cer- 
tain oral sounds of simians 
fare essentially the same in 
contour and phonetic qual- 
ity as certain sounds of 
human speech. Conspicu- 
ous among these are the 
basic sounds of deep “ 


Giphthong “eu,” us in the 
French pew. Every simian 
does not utter all of these 
sounds; but the chimpan- 
zee does, and there ure other 
sounds more obseure. 
‘While it in impossible to 
represent most animal 


sounds of simians are recognized by 
other monkeys of the same kind, and 
their meaning is sufficiently definite to 
evoke s uniformity of response that 
justifies the assumption that those 
particular sounds have a meaning 
that serves the purpose of the animal, 
just as human speech serves that of 


sound until a response is elicited; and 
it is apparent that the speaker is 
conscious of a definite meaning to the 
sound he utters, since observation 
proves that no simian habitually ut- 
ters those sounds when alone. 

‘The accuracy with which a mon- 
key regulates ‘the loudness, pitch, 
and quality of tone shows that he 
is aware of the values of speech 
sounds as 2 means of communication; 

and this fact implies that 
hhe possesses both the in- 
stinct and the faculty of 
speech. 

Tthas been shown that all 
simians recognize and ap- 
parently understand the vo- 
al sounds peculiar to their 
own race when those sounds 
are imitated by the phono- 
graph and other mechanieal 
agencies, ‘These facts show 
that the sound alone is the 
medium of conveying the 
concept. 

‘The vocabulary of every 
race of animals is mensured 
by its actual, normal need. 
It consists of 4 few single 
sounds of categorie mean- 
ing, which are not qualified 
by any auxiliary terms or 
united into sentences. The 
paucity of wordx does not 
Jessen their reality asspeech. 
A word is the smallest unit 
of expression, but it is 


here cited are capable of 
being articulated to consonant tite machine “again, but Dr. Garnet tela, her st 


elements, or vocalized, as it is her own language that it was all right. and you 
technically called; and some of can sce. by Susie's expremion that she was going to 
take his word for it although still rather ‘anxious 


these, as uttered by the apes, 
actually carry in them incipient 
consonants, such ax the initial and 
ing sounds of the semi-vowels 
and “y,"" together with per- 
ceptible gutturals and labials. ‘These 
features suggest a transition state in 
the evolution of speech and warrant the 
assertion that the phonetics of the ape 
‘are ubout as nearly like those of man 
tas the physical type of the ape is to 
that of man. 
‘The next item is that certain oral 


that the same sound usually 
produces the same effect upon those 
that hear it, and that certain other 
sounds uniformly produce certain other 
effects upon them. 

Note also the fact that the sounds 
are habitually addressed to some par- 
ticular individual or group, with the 
evident purpose of evoking a response 
from the object addressed, as must be 
inferred fromthe speaker repeating the 


speech—just ‘as a single 
drop of water is as real 
water as a tubful, 

‘All data focus upon the con- 
clusion that every simian has the 
faculty of speech sufficiently de- 
veloped to express any desire, 
need, or mental process as clearly as he 
is capable of conceiving it. 

It is believed that man himself is 
evolved from a simian prototype. 
Why may not his speech likewise be 
evolved from the same source? If, 
‘a my. research shows, the sounds 
uttered by simians ‘perform the 
same functions in simian economy 
fas human speech does for man, in 
what respect is it not speech? 


Jim is aiding the research by 


‘making 2 phonograph record 


‘Traintonds of great logs are constantly being shipped from Washington and Oregon 
to mills throughout the country: one fourth of all our timber grows in these states 


Where Does Our Timber Grow? 


‘HROUGH all the years that our country has been 

growing, the trees in the great timber tracts 
‘of Washington and Oregon have been growing, too. _/ 
‘The supply has, therefore, become so enormous 
that it will last us for two hundred years even 
if the usual amount of three hundred million feet is cut 
each year. 

Above is shown a trainload of great, heavy 
leaving home for mills throughout the country 
the trees in the states of Washington and Oregon we 
cut and shipped in freight-cars like these, nearly 
hundred million ears would be needed for the job. 

Tt is estimated that one fourth of all the timber that 
is produced in the United States grows in these two 
states, 


Uncle Sam in the Glass Business 


CHUNK of glass twenty inches thick and weighing 
hhalf a ton, yet perfectly transparent—this is the 
achievement of the Bureau of Standards after three and 
‘a half years of experiment. ‘The glass is fresh from the 
melting-pot and ready to be made into lenses. 

Until recently most of the optical glass used in this 
country was imported from Germany, but the war forced 
America into the business, and the final result is an 
optical glass superior in transparency to the im- 
ported product. 

Glass for lenses must be without blemish. 
‘The material used consists chiefly of white 
sand, which is melted down in a porcelain 
pot and for twenty hours must be stirred 
with a porcelain rod. ‘The rod must 
not bump the pot once during the 
process, for if it does, tiny 
splinters called “stones” are 
likely to flake off. Or if the 
material isstirred too rapid- 
ly, glass containing bubbles 
vwill result, 

Purity of raw material is 
‘also essential. The presence 
of even three hundredths 
of one per cent of iron 
will give the glass a green- 
ish hue, 


for. Tveting, 


By moving two levers the frst rivet of 
the worm wheel is placed in position 

‘ona push 
‘baton turns on the electric current 


How the Air in Deep Mines 


Heat and Head Rivets 
by Electricity 
‘ORM wheels of differential 
gears are not, as a rule, solid, 
but consist of a bronze rim in which 
the gear is cut, with two cast-iron 
flanges fitting "into counterbored 
recesses, one being on each side of 
the rim, 

These flanges, which form the 
body and the hub of the wheel, 
are riveted to the rim, A machine 
recently developed by a manulace 
turer of riveting-machines in. Ohio 
greatly. simplifies the riveting oper 
ation, with corresponding “saving 
in time. 

‘The worm wheel to be riveted is 
placed on a pin supported by a strong 
bracket. By turning the wheel on 
ba center pin each rivet is brought 

in position for being headed. After 
the wheel has been placed ithe 

Proper position the electrodes 
fre then applied tothe 

The pressing of a 
push-button in one 

of the levers sends 
‘an electric cure 
rent through the 
rivet, heating it 
in afew moments, 

After the rivet is 
hot enough the 
upper electrode 
is removed. from 
contact with the 
rivet by raising a 
lever. A spring 
pull back the 
electrode, making 
room for the heading 
ol, which is put 

‘action by afoot 

Rivets. range 
ing from to 5% 
inch in diameter may 
be headed by this 
machine, 


Is Cooled 


HE temperature of rocks in deep mines 
becomes about four degrees warmer 
with every 1,000-foot drop. To dis- 
seminate dust in the Johannesburg 


mines the rocky sides are wetted. 
The air, chiefly through compres 
sion, reaches a temperature of 
about 100° F. at the bottom of 
the 7,000-1 
evaporation of the 
comes very humi 
blowing 400,000 cubic feet of 
air a minute are used to draw 
out the warm air and cool to 
F. the deepest pits. 
‘The moisture condenses in 
a fog in the upper levels of 
the mine. 


a, 


A Liberty Month and a 
Nameless Day 


OME tidy minds fret under the 

injustice that gives twenty-eight 
days to February and thirty-one to 
March, skimping April with thirty. 
It sets these sensitive minds on edge 
that the first of the month may 
fall on Monday, Tuesday, or any 
‘other day. 

‘These people may like the proposed 
“Liberty” calendar. It gives each 
month just twenty-eight days. Each 
month begins neatly on a Monday 
morning and ends as neatly on a Sun- 
day night. But, since twelve months 
of twenty-eight days leave twenty 
nine days to spare, an extra month, 
called “Liberty” month, is to be 
slipped in between February and 
March. 

‘And still there is one odd day 
to be taken care of; so that be- 
‘comes an “independent holiday” be- 
‘tween December and January, and is 
affectionately referred to as “*Correc~ 
tion Day." ‘Then every four years 
another nameless day must be slipped 
in to take care of leap year—prov- 
ing that the solar system cannot be 
tamed by logie, 


perfects but twelve months of such ‘Surveying can now be done by airplane: the pilot keeps his airplane perfectly 
Works leave twenty-nine days over =n Sre evel and at regular intervals snaps pictures which are later assembled 


The Air Pilot Now Surveys the Land 


Protecting Rangers’ Eyes 


AM too much in the sus," said 

Hamlet—and the same thing 
applies to rangers stationed in Forest 
Service lookouts. One of them, Wal- 
ter Jones, of the Siskiyou National 
Forest in Oregon, has devised an eye- 
protector. 

Tt is made of cardboard, painted 
black, is long and narrow,’ and fits 
closely around the eyes. ‘Thus the 
light reaches the eyes through a 
narrow slot. Rangers must always 
bbe on the lookout for forest fires. 

If you have ever taken a walic in 
the country when the ground was 
covered with snow and the 
sun was shining on it, you 
will remember how "your 
eyes ached from the glare. Trying out the 
This is similar to the glare Sew <¥e-protector 
in the atmosphere on the  jUcebyFangers:it 
‘mountain-tops. cued cardboard 


and Photographs It for Maps 


Ee EN the bravest surveyors dure not 
enter some places, and these are now 


land below at regular intervals. He 
travels backwards and forwards, taking 
pictures until he has covered a large section 
of the land. ‘These pictures are afterward 
developed and pasted together to form a 
photographic map. 

The pilot's first job is to keop his 


‘camera perfectly horizontal; this he does 
by means of a spirit-level placed on top of 
it. Then, when he snaps the pictures, he 
does so at regular short intervals, so that 
successive pictures just overlap. The speed 
of the airplane, its height, and several othe 
factors must be taken into consideration 
when determining the time-interval be- 
tween exposures. A newly invented instru- 
ment figures out these intervals, 


Where House Numbers Grow 


No; next 


‘You've often fumbled this way for 
street number on a dark’ night, 
wasting lots of time and causing 
much trouble. House numbers are 
tunually where you ean't find them. 

But in one of London’s suburbs all, 
the house numbers are large ones, 
made of bright polished metal, and 
fastened to the sidewalk directly” in 
front of each house. Even a passing 
‘axl driver ean read them by the light 
‘of his cab. On the xidewalks of the 
strects on which many people pass, 
metal arrows are also fastened {0 
remind people to keep to the right. 

"There la one objection to cluttering 
up the streets with metal numbers 
And arrows: you are very apt to stum= 
ble over them and fall.” Besides, 
who would polish them and keep 
them shiny? ‘Surely no modern maid 
would do auch a thing ax kneel on 
the sidewalk and scrub! 


As an Actor He Is a Bear 


MoS", movie stars ure temperamental-it seems to be one 
of the requirements, And the bear in the picture below is 
no exception to the rule, For the last half hour the director has 
been trying to get this boar to put his head in the pail; 


bear has stonily refused to do so, 
‘Says he in bear langua 


afterward. 
‘There are a I 


‘actors are animals. 


I've got them all guessing now. 1 
‘won't put my head in that pail until I feel like it, and no piece of 
‘banana will tempt me, It's always a good plan to get balky once 
ina while—folks are usually more considerate for some time 


ge number of animals drawing salaries in the 
moving-pieture business today. In one picture play all of the 


Under the Liverwurst Tree 


ERMANY 
liverwurst” tree 


sends us’ this picture of the 

The fruit of this 

tree is like sausage. 

Tt hangs just as wursts hang 
in the show-case of delicatessen shop. 

‘The tree grows in Africa and answers to the 


name of Aviscarpus inlegrifolic. ‘The large 
fruit Tength of eighteen 
inches with relish 

"The has a grain similar 


to mahogany and is quite valuable 


ad the that their boat 
Jn whieh it floats. 


They Can't Pul 


“PULL for the shore, aslor”-—there's no uve singing thix song 

‘to the sailors shown below. They can’t pull for aay place, 
not even for the brick wall in front of them. The reason i 
tied bow and stern, to the sides of the tank 


Mementoes of Two Wars in 


Its Side 
ACK in Civil War days a 
farmer who was called £0 wat 

embedded his scythe in the trunk 

of a young tree, intending to pull It 
oh ngs whenle Teenie 
he never returned. Ax the young 
tree grew Up it gradually swallowed 


only six inche vt 
There ara two. mo 
scythen in the tree t 
day, placed there by 
descendants of th 
Civil War’ hero, who 
fought in the "Great 
War. And the villagers 
aided to the collection 
hy placing thre 
Aimerienn age. Inthe 
branches 
Ti apite of ita butden, 
the tree contintion to 
Aouriah. It is located at 
Waterloo, N.Y. 
for the Shore 


‘The sailors are students at the Vincennes Military: School in 
France, and they are practising for the racing season. Instructors 
‘and fellow students stand on top of the wall and criticize the work. 
‘of the men in the boat. 


‘The school at Vincennes is much like our West Point Military 


Academy. ‘The students there are put through a most rigorous 
‘course of training, and after they are graduated they become 
‘officers in the French army. 


he: ints leat 


Would You Like Your Spats 

Hand-Painted? 
HERE 
spats, and yet her satin 
alippers are very ragged at 
the toes. This seems like 
peculiar combination of 
‘wealth and poverty, but 


when you stop to consider 
it, you realize that a small 


can of is much 
cheaper than a pair of 
satin slippers. When 


passers-by see the flowers 
fon her spats they will 
never notice what goes on 
below. And flowers such 
fas these ure very easy to 
paint. Decorations on 
spats also act as a sort of 


Most people wear spats, 
not for their beauty, but 
{in order to save the price of 
‘pair of shoes. With spats 
they can wear last sum- 


And Then Again, There Are 
‘> Furry Ones 
-AYS. the owner of the 
spits below, “T wear 
far on them to’ keep my 
lege warm.” If that is true 
and she is really anxious to 
keep warm, we would sug- 
est to her that, instead of 
‘Wearing short skirts, satin 
Pumps, and spats, she try 
thiclesoled leather” boots 
and longer skirt 
‘We can't help noticing, 
too, that ahe Wears white 
Sil stockings." These are 
tot nearly so warm as dark 
‘Woolen ones, It perchance 
the doesnt ike the looks 
of woolen. stockings—but 
She should, since they are 
Stylish now—ahe might re- 
tain her alk ones and. wear 
‘Woolen underwear.” There 
fre: many girls who wrap 
themoeives in great fur 
coats in winter, while keep 
ing. their necks and wakes 
cexpoued fo the eruel winter 
iat. 


A Truck for the Maid’s Use 
‘OU set out from your room in the hotel to go down to break- 
fast, leaving the bed unmade, the used towels hanging 
damply from their hooks, and general disorder. Yet when you 


return a short time later all is in order. ‘The hotel maid must 
work rapidly and a com! 
her greatly. 


ation like the one below will help 


00m, duster, and brush are hung on one 
bag hangs at the other. Bed linen and 
towels are piled on shelves between. 


A Monument to Four Race-Horses 


FOUR famous Derby 
the late “Lucky, Baldwin are buried at 


‘erected by Mr. Baldwin's 
ross was the racing emblem of the stable. 
"The cross is alx feet 


ners belonging to 


‘A Bear of a Bear Fondles Teddy 
WEY should your child fondle a Teddy bear 


Rather let 
the bear child do it. But will he? The picture answers 
the question. But we must admit that he does it growlingly, 
propelled by the whip in his mistress’ hand. 

is Evelyn Greeley, an animal-trainer, and is the only 
person besides the keeper who can control this particular bear. 
Pethaps she thinks men’s clothes make her look more ferocious. 
‘The bear weighs four hundred and fifty pounds, Mis Greeley 
makes him take on the appearance of « loving and tender bear, 


st 


‘Thove are shark skins being converted into leather: your 
patent leather shocs may have belonged to some shark 


Do You Wear Shark-Skin Shoes? 


E want to catch sharks as much as sharks want to 

catch us, Practically all o the shark’s body can 
be converted into commercial products. The skin, for 
instance, can be manufactured into leather and used in 
making traveling bags, patent-leather shoes, purves, and 
such things, 

Formerly shark-skin was cleaned and used for polishing, 
but it wasn't tanned. Now the skins are given a lime 
bath and the oil pressed out to re- 
move the fishy odor, Every day 
about seven hundred sharks are eaught 
and sent to large tannery in Newark, 
N. J. A twelve-foot shark yields 
fifty square feet of leather and ten 
gallons of oil that sells at fifty cents 


Exit the Old Oaken Bucket 


WEN an sntomatic pump is properly installed and 
its motor connected with your electric light cir- 
cuit, it will draw water from your spring, well, or other 
source of supply and keep your reserve tank filled 
whenever water isdrawn from 
it, ‘The pump consumes no 
electricity when no water is 
used, and all the attention 
it requires is the filling 
of the oil-well about once a 
year. 

The pump here shown is 
unusually compact. Motor, 
pump, pressure controller, 
and the rest of the operating 
‘mechanism are mounted on a 
common base, apd cannot 
therefore get out of aline- {i 
ment. 

‘An idler pulley, actuated 
by a spring, holds the 
belt connecting the motor 
with the belt wheel of the 
pump at the proper tension. 
The pump acts as a vacuum 
pump on the suction stroke 
and as an air compressor on 
the discharge stroke. When 
the tank is filled with water 
at the proper pressure, the 
controller automatically 
‘stops the pump, 


No Way to Treat a Perfect Lady 


'RIEDA, the elephant, is furious: 
‘but she is a perfect lady; and so 
she shuts her mouth in a thin, firm 


four years old, have just arrived on 
the City of Manila from India, Along 
with them came kangaroos, hyenas, 


4 gallon. 

In the Orient some parts of the flesh 
are used for food. The teeth are made 
into ornaments by manufacturing 
jewelers. ‘The seales are turned into 
glue and the rest of the shark is 


line, and simply glares. Instead of let- 
ting her walk down the gang-plank in 
dignified fashion, her keepers have tied 
ropes around her and hoisted her over- 
board as if she were so much freight. 
Frieda and her twin brother Paul, 


and monkeys that will be shipped all 
over the country. 

First impressions are important, and 
we doubt very much that. after’ this 
experience Frieda will make a patri- 

otic United States citizen, 


ground up and used for fertilizer. 


The Hardest Tool-Steel 
Yet Discovered 


HEN a tool becomes dull, time 

fs required to sharpen it, and 
time in a machine-shop is expensive. 
A tool that will cut hard materials and 
till keep its edge saves both time and 
money. Eleven years ago Professor 
4. 0. Arnold, of Sheffield, England, in- 
vented the alloy of steel in which the 
‘metal vanadium was introduced to 
provide a cutting power greater than 
that of other steels. As a result 
very rapid produetion became pos- 
sibie. 

He has now produced a steel of 
even greater cutting power in which 
the alloy molybdenum replaces the 
tungsten present in all vanadium-alloy 
steels, forming six per cent of the steel 
instead of the eighteen per cent of 


tungsten. It eclipses the cutting 
power of all its rivals. 


Apri, 100 


The Coming Triumph of the. Motor-Ship 


th coniasion| 
fo ngion suie 


‘A TYPICAL CONVERSION OF AN OLD STEAMER INTO A MOTOR-SHIP MANY SUCH CONVERSIONS ARE TAKING PLACE 1 


power of the cillengine, Today the most, powerful 
{nite can drive 12,000- or 15,000-ton cargo-shipe with 


1y the motor ahip fe 
‘For merchantmen the present need is to develop the 
2 


Behind the 
Scenes in a 
“Movie” Set 


The scenario reads, 
“Scene on Stairs,” 
and this is what 
happens in the studio 


Doing Without the Typesetter 


' 
eG The story of “Piggie”—a typewritten book 


proved thot the source ef ight mas 
‘ho difference in the health of chickens 


HOULD the chicken you ate for 
‘Sunday dinner return to earth to 
visit its descendants a century 

hence, its surprise might not be unlike: 

that which the ghost of Benjamin 

Franklin would experience if heehanced 

‘upon the Woolworth Building. 

The chicken house of today is a 
single-story structure, which, to ac- 
commodate.the human attendant, is 

+ built ten times as high as a chicken 
# requires. | Chicken-height floors in an 
ordinary chitken house would make it 
al aca building: and, once we 
Haye thé idea of a chicken skyscraper, 
wh not go ahead and make it one 
hundred stories? “But,” says the 
poultryman, “it isn't natural. A 
eke must have contact with the 

, the sunshine, grasshoppers, gentle 
breczés, and ‘other attributes of na~ 
ture as it is.’ 

‘Notwithstanding this objection, the 
logical place in which to run a future 
poultry farm will be a building in the 

® city in which the product is to be con- 
sumed. There would be the added 
economies that go with large-scale 
operatior cheaper building costs, 
reduced heating expenses, substitu- 
tion of machine for hand labor. The 
only added expenses would be artificial 
light and city ground-rent, which 
would be offset by the elimination of 
transportation. Thus more chickens 
could be raised, more eggs produced, 
and the price of eggs would then come 
down from their dollar-a-dozen mark. 

‘These are a few of the striking fea- 
tures of the Hastings factory system of 
indoor chicken-raising. Milo Hast- 
ings, a former government poultryman 
and an authority on incubator con- 


Y The Skyscraper Chicken Farm 


Raise chickens in the city and save transportation charges 


‘This a one of the incubator rons, and 
it holds about “Aity” thousand eres 
‘The three bottom trays, contain 
trays are placed on claps racks 
Unt’ the eggs canbe tured eally 

struction, began his distinctive work in 

the poultry field by the designing and 
construction of mechanical draft hateh- 

cries. He conceived the idea of a 

hatchery with the whole building in- 

sulated, and with temperature and 
ventilation controlled by air drafts 
forced with blowers. Several plants 
of this type have been constructed, and 
the consequent saving in space was 

‘enormous, thirty thousand eggs oc- 

‘cupying a space scarcely larger than 

2 hall bedroom. 

Striking as were the mechanical 
innovations of these hatcheries, 
the business enterprise was not 
propitious, since there were too 
few poultry plants that had 
need of a large enough hatch- 
ing capacity to make 

fantageous use of such 
methods. To make 
large-scale hatching 
ideas more feasible, 

Mr. Hastings next 

set about to de- 

velop an equally 

perfected system 

of chick rearing. 

The chicken in 


the egg has only pacing 


halftheattributes 


small room, 
Chickens soon the cess 
‘on shelves that reach tres the floor 
°S the ceiling, mich spacy ie saved 


of the living animal, When ae kicks 
aside his protecting shell and starts out 
in search of worms, his industrial 
status changes radically. The chicks’ 
needs are instinctively adapted to out- 
door life. Thus far poultrymen have 
thought it cheaper to raise chicks in 
scattered cops about the fields than to 
attempt to make the indoor conditions 
fit those instincts. 

‘Mr. Hastings first set about to learn 
the efficiency of artificial light. He 
has raised chickens four different 
seasons in four different locations with 
the exclusion of daylight, and has 
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checked these tests against daylight, 
and ag. nst an alternate use of cay 
lignt and artificial light. His eon- 
slusious ars thet the nature of tn= Hight 
is un'mportant, 

With artificial light the relative 
length of the ehiek’s day and 
avght may be changed or the 
‘complete cycle may be short- 
ened, as when the chicks are 
‘given alternate periods of light 
and darkness each of six or 
fight instead of twelve hours. 
An like manner the long lighted 
days of June, if these be ac- 
cepted as the best for the 
chick's benefit, may beadopted 
as the all-year schedule. 

But the greatest utility of 
the artificial tight is that it 
enables the chicks to be placed 
on superposed floors, at heights 
adapted to chickens rather 
than to men, with a result of 
from five to ten times as many 
chickens in a building as eould 
be uccommodated by the 
daylight, method, and with 
no restriction of ‘the height, 
breadth, or length of the 
building. All building costs 
and most items of building up- 
keep become more economical 
per chicken with the inerease 
An the size of the build 

But, you say, "Such fearful 
overcrowding would breed dis- 
ease,” Disease is caused by 
the propagation of germ life. 
Germs live only in dampness, 
notably on damp soil or litter, 
straw, ete, The dryness that 
can be maintained with arti- 
ficial heating and blowers, to- 
ether with steel and concrete 
construction, and lustly the 
mechanical tireulation, cleaning, and 
sterilization of the scratching. litter, 
build up a sure defense against disease, 

"The chick needs exercise and pleasur- 


able occupation for its every waking 
moment. The chicken factory pro- 
vides artificial means of entertainment 
and occupation that are -s efficient 
on stormy days and in winter as 
they are on pleasant days and in sum- 


mer. This is achieved with mixtures 
oflitter and grain that are mechanically 
carried aloft, and, by means of sloping 
floors, worked along and down by the 


chicks themselves, making not only an 
automatic exerciser, but giving self- 
cleaning floors. Dust baths, water 
trickles, and macaroni like’ dough 
‘worms all aid in the good work. 

Machine mixing and feeding give 
greater accuracy in the pro- 
portions of food, and avoid 
possible negligence of indi- 
vidual employees. A use of 
artificial light is here  dis- 
covered in that the chicken 
will always run from dark- 
ness toward light. This 
fact may be used to lead 
chickens about the plece oF 
encourage them to take long 
‘walks through the runw 
by the manipulation of the 
switchboard—or, better still, 
by.a modified sign flasher. 

The largest hatckery in 
America is located at Cleve- 
land, Ohio. This plant is 
‘equipped with incubators hav 
ing a capacity of 666,000 exgs 
—or forty tons—at one time, 
and in 1918 actually produced 
and shipped about 1,500,000 
chicks in the few weeks that 
conetitote the spring hatehing 
season. 

‘This tremendous business 
was made possible by the 
development and perfection of 
hhatehing apparatus embody. 
ing as entirely new principle of 
incubation, These incuba 
are practically automatic in 
‘operation and reduce labor to 
its lowest terms, 

Incubators of the ordinary 
type ure boxer or cases. of 
varying form and_ site, con- 
taining egg-trays in one tier 
and at a uniform level, ‘This 
arrangement is necessary in order to 
maintain an even temperature on all 
parts of the trays, In the new ma- 
chine the egg-trays are placed in racks, 

twonty-two tiers high, Uniformity 

obtained by the 


At the Cleveland plant there are 
twelve of these great incubators, 
each twelve feet long, ten feet 
wide, and ten feet high. When 
filled, each holds 55,500 eggs. 
With 60 per cent hatches, each 
turns out 39,000 chicks every three 
weeks. 

In caring for eggs and chicks, the 
attenaant actually enters the in. 
exbator. The labor of turning’tho 
eggs twice daily is practically elimi- 
nated by the arrangement of egg 
trays in supporting racks. ‘These 
racks are collapsible, one side drop- 
ping down as the other moves up. 
Merely py pulling down one side 
of the rack the trays are tipped to 
an angle of about fifty degrees, 
throwing the eggs well over on 
their sides, 


You Can Make a Tractor from a Stationary 


Farm Engine 


HE owner of un eighty-sere farm 

in Lehigh county, Pa., recently 
constructed a farm tractor, starting 
ith a fifteen-year-old one-cylinder 
stationary gasoline engine. 

‘The truck and other parts of the 
tractor were taken from the serap-pile. 
Adding. pai 
‘chanical hors 
assume definite proportions, 
and the finished product 
all the controls, speeds, and 
devices of a modern tractor. 

Mr, Geissinger, its{maker, 
has been very !suecessful in 
using it for threshing pur- 
poses for himself and farmers 
in his section. He is able to 
do plowing with three plows 
attached to the rear, and 
itclimbs the grades with- 
out a balk. 


‘The actual cost of this 
this tractor was $265. 


The Automobile Jack on 
Wheels 


© that it ean be slid in under the 
front or rear axle of a car, the 
Intest thing in automobile 
mounted on wheels. Wheels. 
right for moving the jack into place, 
holding it in position 
to lift the axle is put 
upon it? lide? 

‘These two very important questions 
have been answered by the manufac- 
turer; for the wheels are mounted on 
springs, so that they move up inside of 
the base of the jack, which then has a 
firm, non-sliding foundation. 

‘The new jack is further characterized 
by the fact that it is entirely encased, 
so that the grease inside the standard 
cannot soil hands or clothes. A long 
extension handle, which can be folded 
to fit into the tool-box, also makes the 
jack easy to operate. 
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A One-Man Street-Cleaning 
Truck 


PERATED by only one man, the 

improved form of motor street- 
sweeper shown below sprinkles, sweeps, 
and collects all manner of street dirt 
in one operation. ‘The machine is not 
so wide as to restrict traffic, even on 
busy streets during the day. ' Further- 
more, it is mounted on solid rubber 
vires in the rear and pneumatics in 
front, and is not s0 noisy as to prevent 
its use in the residential parts of a city 
during the night. 

‘The sprinkling equipment consists 
of a water-supply tank with a eapacity 
of one hundred and fifty gallons and a 
set of spray nozzles set crosswise under 
the truck-frame just in back of the 
front wheels. The water is fed by 
gravity from the tank at the rear to 
4 bronze gear pump operated from the 
propelling engine of the apparatus, 
‘This pump is under the control of the 
driv 

After the dirt has been softened 
by the water, it is left undisturbed 
until it comes into contact with the 
broom. 

After the dirt has been picked up by 
the broom, it is conveyed by an en- 
tirely new means to the hopper or dirt 
container located above the vehicle 
frame directly in back of the driver's 
seat. 

This new method makes use of 
an inclined flat steel plate around 
Which are operated 1 series of rubber 
‘squeegees mounted on chains and 
placed longitudinally of the vehicle 
center-line. At the top of the stecl 
plate, the dirt drops off into the hop- 
per, while the squeegees snap them- 
selves free from the dirt, pass over the 
Upper chain sprockets, and return for 
another circuit. 


ay 
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A Simple Lathe Used for 
Grinding Valves 


RINDING the valves of an auto- 
mobile engine in an ordinary 
lathe is a troublesome and expensive 
job because great care must be taken in 
‘centering the valves and this requires 
the services of an expert_mechani 
To overcome these two difficulties, an 
Indianapolis concern has just devised 
a simple valve-grinding lathe in which 
the centering is done automatically by 
placing the valve stem in the machine, 
‘The apparatus will grind valves 
with 45-degree or d0-degree heads up 
to two and one half inches in diameter 
and with seven-sixteenth-inch stems. 
All that one need do isto set the eutter 
for either a 45-degree or a 30-degree 
head, insert the valve, tighten up on 
the clamps and feed the valve to the 
cutter by turning one handle, and 
revolve the valve about its axis by 
turning another handle, 


Washing Eight Hundred Cars a Day 


LEVELAND has a company that 
does nothing but wash cars, Its 
place is open twenty-four hours a day 
‘and it washes from fifty to eight hun- 
dred cars daily. At any time of the 
day you ean drive your dirty car in one 
door and within twenty minutes drive 
it out of another, washed and polished, 
After a car has been run on to a set 
of tracks, the first operation is to clean 
its sides and under part. ‘This is done 
by a eradle of perforated pipes at the 
sic ‘These pipes 
have a set of eight sprays, which strike 
the car from as many different angles, 
none high enough to splash over the 
ssides and wet the upholstery. 
While these sprays are at work 
softening the dirt, the second opera- 
tion, that of washing the top, begins. 


This is done from one side of the 
car by a man who stands on a spe- 
cial platform suspended from the 
roof trusses, From this platform the 
worker can easily reach the center of 
the top, which is thoroughly washed 
with a sponge, the water being pro- 
vided from an overhead pipe through a 
flexible hose. 

By the time the top is cleaned, the 
sprays have loosened all the dirt’ and 
mud accumulations on the chassis and 
body, and the car is them moved 
the track and the third process is 
started. This consists of going over 
the engine hood, body, and tonneau 
with hose and sponge, and of cleaning 
the grease from the wheels and chassis 
with a kerosene spray. The car is 
then dried by compressed air. 


Oil-Tanks Now Filled by Compressed Air 


'N gurages that have a compressed-air equipment for of any barrel. 


inflating pneumatic tires, no hoist 


inclined skids, or 


‘The upper end of this pipe extends 
through the top of the bung and has attached to it a 


‘waste of oil in splashing are necessary in filling oil-tanks if piece of flexible hose several feet long to reach from the 


the new barrel-discharging bung 
illustrated herewith is employed. 
Alll that is necessary is to insert 
the bung, attach the air hose, in- 
sert the outlet pipe inside the 
tank, and turn on the air, Fi 
thermore, it is not necessary to lift 
the barrel off the floor. 

‘The bung is cone-shaped and 
threaded on the outside. Because 
it is cone-shaped, it can be made 
to fit any size of bung-hole by 
simply screwing it in a trifle 
farther, It makes an air-tight 
connection in the barrel. The 
bung itself is made of metal, and 
has inserted through it a pipe, the 
lower end of which is telescoping 
80 as to extend clear to the bottom 


bung to the opening in the top of 
the storage-tank. 

‘The compressed air is led inside 
of the barrel to be emptied 
through a hole drilled near the 
top of the bung and coming out 
near the bottom. When the air is 
turned on, it forces the oil up 
through the telescoping pipe and 
out through the discharge hose 
into the tank. Lees than five 
pounds pressure is sufficient to 
empty an average barrel in a few 
minutes. If a faster speed of dis- 
charge is desired, a greater pres- 
sure may be applied without 
difficulty, inasmuch as there is 
always an immediate outlet for 
the oil. 


Instend of coal put an oil-bumer ia your 
ange and connect it with a pressure tank 


Making the Coal Stove into 
an Oil-Burner 
INCE oil is tolerably eh 


p, chang 
your coal stove into an oil-burn 
‘The picture ilustrates how it may” be 
done. The tank is filled with air cor 
pressed by a tire-pump. The lower 
part of the tank contains the oil reser 
voir. When the valve is opened 
the compressed air forces the oil 
through a flexible copper tube into the 
burner, The oil is blown in the form 


of a fine spray into t 
it burns with a hot fan 
‘The burner is on the grate of 
the fire-box, and the copper feed-pipe 
is passed through the draft shutter of 
the ash-box and the bars of the gra 
and connected with the burner 
Whenever the pressure becomes too 
low, a few strokes of the piston of the 
tire-pump will send the hand of the 
pressure-gage to the desired figure. 


box, where 


Pack the Barrel Tightly 


IR bubbles in a barrel of cement are just as harmful as 
air bubbles in a jar of preserves. Of course they 
don't make the cement ferment, but they do collect in the 
sides of the barrel as the cement settles down, 
‘At the points where there is 
nothing but air beneath the staves a bar 
not withstand a blow. A little ro 
dling will soon smash it and seat 
cement. What is the remedy? 
‘Thomas Edison, on entering the 
‘cement business, ‘quickly solved 
the problem. Shake down the 


barrel as you fill it, says he, and 


the air bubbles will disappear. 
‘Youhave often done the same 
thing when you filled the flour 


But barrels filled with ce- 
ment are too heavy to shake 
by hand, and so in the Edi- 
son plant a machine is used 


‘The operator can tell from the indica 
‘tor dial which way to shift the plate 
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Cutting Iron Plates into Ribbons 


JR OLLED rom or steal nlntes, well an sent of other 
metals, from the thin sheet-iron used for stovepipes to 
the heaviest plates of which boilers, tanks, ete., are made, 
are cut with shears, Formerly straight-edged cutters, 

ating on the same principle as the two blades of a pair 
fof scissors, were used for that purpose. More recently 
rotary shears have taken their place. 

A heavy steel disk with a sharp cutting edge ia rotated 
against a stationary straight edge of hard steel. The plate 
to be cut is passed hetween the rotating cutting disk and 
he straight edge against which it bears. The disk, which 

pressed against the plate with tremendous foree, cuts 

fn the metal as the cutter of the trimming wheel 

used by photographers cuts 

through the paper of a pho- 
tographic print, 

‘When long strips are to be 
ccut, the line along which the 
cut is to be made is marked 
on the plate with chalk or 
paint, and the workmen op- 

the shears must fol- 
low the prescribed line very 
carefully. 

‘The rotary shears shown 
in the picture are provided 
with a device that facili- 
tates the task of follow- 
ing the cutting. A line 
pointer connected with a dial 
is placed a short distance 
ahead of the cutter, and the 
workman stationed at the 
cutter keeps the point of the 
instrument on the line. 

‘The man who is feeding 
the plate to the cutter 
closely watches the indicator 
dial, which tells him by the 
position of the hand when- 
ever the cutting line de- 
vintes from the plane of 
the cutting edge in either 
direction. 


Finding Oil with Electricity 
LECTRICAL instruments of sufficient sensitiveness 
can be used to detect the presence of oil-bearing 

regions when the oil is not far from the surfac Tn this 
ease the usual current transmitted through the earth is 
= measurably stopped by the insulation afforded 
by the oil, and the interruption to the flow of 
the current from metalliferous regions 
serves thus to indicate the intervening 
"Tavern of ofly material of oll an an 
insulating medium. But some of 
the greatest reservoirs of oil exist 
at such depths that they would be 
beyond the range of the electri- 
eal detector. For deep wells 
the instrument is then in- 
effective, but it can be used 
satisfactory where the oll ie 
teat the enrth' surface. 
‘The use of the instrament 
to detect the presence. of 
teetale i wall Enowe, but tf 


for the purpose. The packers 
place the barrel on a platform 
‘and shake it mechanically. 


the diverted application of the 
metalinder that serves now 
as an oil locator. 
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‘ONCRETE for ship work must be lighter than the 
hundred and fifty pound per cubie foot mixture 

commonly used, if the concrete ship is to compete com- 
mercially with wood and steel vessels. Puffed brick is a 
mixture of cement and other ingredients forming a concrete 
that is just as strong as the ordinary kind made with 
cement and erushed stone, but that weighs about one 
hundred and ten pounds to 
the cubie foot instead of one 
hundred and fifty pounds. Tt 
is an artificially burned el 
or shale uniformly filled with 
small‘non-connectng col 

The basic clay from w 
ig Toro treo vgais 
when heated in a kiln to a 
temperature of between 1,800 
and 2,000 degrees, and forms 
‘& coating that retains the 
gases generated by the de- 
composition of the contained 
compounds under heat. This 
expanding gas puffs the brick 
or the clay ball to several 
times its original size. While 
puulfed brick is full of holes, it 
fs not porous. 

Thus made, the puffed 
brick is ground to a uniform 
size and mixed with eement to 
form concrete, which is poured into the form to mold the shape 
of the ship in the ordinary manner. Following the latest 
development in forms for building construction, those forms 
used for ship work are now generally made of metal and 
hinged with bolts, so that they ean be opened up and moved 
along as soon as the concrete hardens. After a launching, 
the forms are replaced, the steel reinforcing rods placed, 

the pouring of another ship begun. 
One of the latest types of concrete ship in which the 


Try a Sample, Lady? a 


[AMBURGER steak in a can on a shelf / 
in the grocery store isn't nearly so at- 
tractive as a sample of it served on a fancy 
plate, with a shiny new fork to eat it with. 
Realizing this, a large canned meat com- 
pany. has supplied its sales-people with 
sample cases containing various canned 
‘meats, canned heat, plates, spoons, and 
knives. They set up their’ eases in the 
corners of grocery stores and feed morsels to 
customers. After one mouthful the sampler 
‘may become a confirmed buyer. 


Making Ships of Puffed Brick 


puffed brick concrete has 
been used is the 7,500-ton 
oil-tanker a diagram of which 
appears above, It and its 
‘companion ship, a 7,500-ton 
cargo vessel, are the two 
Inrgest stone boats that have 
‘ever been attempted. ‘The 
tanker is 420 feet long, and, 
contrary to conventional steel 
ship practice, has its 2,800- 
horsepower reciprocating 
ines and boilers placed amid~ 
ships instead of aft. This 
more desirable location was 
chosen because the oil tightness of the shaft tunnel or 
alley from the rear of the engine to the propeller is 
more certain when made of conerete than with steel 


tes. 

‘The system of framing in the tanker is much the same 
as in steel ships, the frames or ribs being placed close to- 
gether. Two longitudinal bulkheads extend for the clear 
Tength of the vessel from the forward to the aft collision or 
cofferdam transverse hulkheads, 


Z. A Motor-Turned Screwdriver 


‘T, turn—you struggle with a acrow- 
driver. It keeps slipping out of the 
xroove. How about the man in the shop 
| who must drive a great many screws in 
day—does he have the same trouble? Not 
if he uses one of the new electric serew- 
drivers. 

‘The motive power is supplied by a small 
motor of one half horsepower or less, which 
may be suspended from the ceiling or 
fastened to the top plate of a metal stand 
resting on casters. The motor 
may be connected by a plug and 
cord with any conveniently lo- 
cated clectric-light socket. A. 
flexible shaft connects the motor 
with the serewdriving tool. 

‘The edge of the screwdriver is 
placed in the slot of the serew, one 
hand of the workman holding the 


A, \ handle, the other steadying it by 
arasping the ratchet handle. 

: ‘When the handle i proseed 
down against the head of the 
serew, the screwdriver engages 

‘This power Pog is Pern clutch at ie of 
Rbrcited ‘secioe the flexible driving. shalt an 
Sata sigee caret revolves rapidly, driving in the 


screw to its shoulder. 
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‘There were portholes at regular intervals in the upper surface 
these were closed just belore the Hour dust ‘as exploded 


Watch Out for Flour and Starch 


XPERIMENTS carried on by the Department of 
Agriculture prove that the dust of starch and flour 
explode with greater force than that of a coal-dust 

n. A 200-foot steel cylinder was prepared, one end 
ich was left open, while the other was closed except 
for 4 small hole against which specially made “cannon” 
was placed. 

First, coal dust was spread on shelves inside the cylinder. 
‘The cannon set off a charge of gunpowder in the cylinder, 
‘and the coal dust exploded with a roar. After the cylinder 
had been cleaned out, flour dust was placed in it. When 
this was set off, the blast was far more violent than the coal- 
dust blast, 

‘The starch-dust explosion was the worst of all. It shook 
houses three miles away. The earth trembled; the 
engineers who were watching the explosion were thrown to 
the ground; and the photographer who was taking pictures 
in a telephone-booth a hundred feet away was temporarily 
blinded and stunned. 


A Monster Steel-Rolling Machine 


NE of the largest machines 

ever built for rolling steel 
plates is shown here. It ix what 
is known as a 180-inch plate mill, 
and it has been built by an Ameri- 
ean company for the Imperial 
Steel Works at Kobe, Japan. Its 
over-all height is thirty feet three 
inches with the rolls together, and 
thirty-three feet three inches with 
the rolls apart. Its total weight 
is 592 tons, 

‘The rolls are steel forgings 49 
inches in diameter, and weighing 
sixty tons. Forged steel rolls are 
used because of the almost 
ve prices asked 
manufacturers 


roll 
for chilled rolls of that size. 
© The preheated red-hot 
slabs of steel are brought 
up to the rolls of this ma~ 
chine by special apparatus 


and are then passed 
through the heavy rolls 
until a plate of the desired 
thickness is produced. 


Hot slabs of steel are passed through this great rolling 
machine until they have reached the required thickness 


‘This picture of « starch-dust explosion was taken in spite of the 
fact that the photographer was temporarily stunned By the force 


Hitch Your 
Rubbers to 
Your Shoes 


ID you ever 
lose your rub- 
bers in the mud? 
‘haps you don't 
live in a muddy 
place, but there are 
‘others who do, and 
they may be glad 
to hear that Mr. 
Philip Lettre, of 
North Attleboro, 
Mass., hasinvented 
a rubber-protector 
that makes it im- 
possible for a rub- 
ber to come off 
without taking the shoe with it, 

‘The protector consists of a spring 
with a hook at one end and a sharp 
pointed fastener at the other end, 
You pierce your rubber with the point 
of the fastener, and bend the point up 
over the back face of the fastener. 
‘Then you slip the hook over the top of 
your shoe. The spring between the 
two will stretch about half an inch to 
allow for adjustment, 


How to Grow Tall 


© to bed and grow tall, It has 
been proved by experiment 
that the average person gains al- 
most three eighths of an inch in 
height after a night's sleep and 
shrinks the same amount dur- 
ing the day 
Along stay in bed not in- 
frequently increases percep- 
tibly the height of invalids, 
and it is also true that the 
more rest a young child has 
the taller he will grow. 
‘The reason for all this is that 
the weight of the head when we 
are standing erect compresses the 
spine. 


‘This fastener will attach yo 
{@ your shor, so that you can't lose it 
{nthe mud without als loing the thos 


rubber 
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Te would take the lifting power of four thounged men 
Work of this laf lant, which was built 
Tatar Navy Yard, and la sabd to be the world 


One of 


100,000-pound toco 


motives being juegled in the 
aie from the’ strong cables of 
the glant crane. What» thei 


ing ‘ride to. toke ist mid-aitt 


Ta the picture st the right: 
Getting ready for a swing in the 
alr. Compare the size of the 
tackle with the sise of the men 


Juggling Heavy Loads 
in Mid-Air 


ee thelifting 


power ‘of four thousand men, 

‘whose head is 230 feet above the 
ground and whose arms eould reach 
outward 190 feet, and a very clear 
idea of the size and strength of the 
massive crane that was built at 
the League Island Navy Yard ean be 
obtained. 

Four locomotives, each weighing 
100,000 pounds, can be juggled in the 
air at one time by the huge crane, Tts 
great mechanical arm reaches out- 
‘ward and picks up one or more of the 
locomotives at a distance af 190 feet, 
dangles it in the air 141 feet above the 
ground, and sets it down at a distance 
‘of 41 feet fram the central supporting 
arch, 

With the power of this mechanieal 
giant the Egyptians could have built 
the pyramids in short order, T) 
temple of Karnak, with its massive 
blocks of solid rock, could hav 
piled up with ease if this giant erane 
| had been at the heck and call of the 

builders. 

‘What great achievements may not 
be expected in the future when 
it is employed lifting weights to the 
| height of a city skyscraper’ 
| With empty hands the steel era 

operate at n speed of ten foot 
nite; but when it carries a heavy 

Toad, the rate of about two and a half 
| feot’a minute is required for ite 
operation. 


Compare thie giant with the man, Tt is a 
isnt crane that can dangle four locomotives 
fa midcaie, whose brawny arms of steel can 
reach outward. from sto 190. feet, and 
fan taise a heavy weight to a height of 
W5t feet. “The lant stands 230 feet high 
Te is capable Of ifting 400,000 pounds 
to the height of a ten-story” building 


MYM tell the world 1 
woulda’t wear "em if 1 
ida’t' have to.” be 
Said as he gave the 


the North Fork Hydroelectric 
Company, thrust open the door 
of the Centerdale substation, dived in- 
side, and slammed the door behind him 
e of a pursuing blast of rain. 
Caught you, did it?” Ike 
Reed, the station sttendant, greeted 
him from the near end of the purring 
motor-generator in the middle of the 
Bud did not reply. Leaning his wet 
back against the door, he jerked off 
pair of large shell-rimmed spectacles 
and reached into a trousers pocket. 
‘Darn glasses, anyhow!” he growled, 
fishing out a dry handkerchief and 
rubbing the rain-splashed lenses with 
irritated vigor. "When it rains they're 
wet and get streaked; when it’s hot 
they sweat and get streaked; when it’s 
cold they steam and get streaked. 
‘They must think all T got to do is 
stand around and rub "em all day.” 
Tke nodded. “Yes, T guess it is a 
lot o* trouble,” he agreed. 
Bud grunted: “You don't know 
‘You don’t have to 


Bu BRADY, chief lineman for 


gave the unweleome lenses a final rub 
tnd jammed the frames back over 
his ears. 

“Pretty fair little storm,"" Tke re- 
marked, with an amiable’ desire to 
change the subject. 

Bud wrinkled his nose to force 
his glasses into position. “Thought I 
could make it here before she 
broke, but she eaught me about 
a mile out.” He shook the 
water from his shirt. “Liked 
to drown me and the flivver. 
‘There's going to be some light- 
ning too.” 

‘And there was. Searcely had 
he spoken when above the 


penion fall back, 
Bis hands over bis eyes 


Ordinary 5 
man's eyes 


drumming boom of 
rain on the roof there 
came a sharp crack- 
ling report from the 
t switchboard at the 
opposite end of the 
long conerete room. 

“We'll have some 
fun now,” Ike sighed 
ruefully, and turn- 
ing ran’ back to the 
switehboard. 

‘The flash proved 
to be merely a small 
affair whieh had 
come in over the 
'88,000-volt high-ten- 
sion line supplying 
Centerdale from the 

water-power station back in the hills. 
It had jumped the horn-gap arresters, 
and Ike, with a glance over the switch- 
board to assure himself that every- 
thing was as it should be, returned to 
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Blindfolded by Clear Glass 


tacles saved this 
m ultra-violet rays 


By Charles Magee Adams 


where Bud had seated himself beside 
the front window and watched the 
rain swirl around the little service car 
parked outside. 

Scarcely had he seated himself when 
there came a vicious crackling repo 

“There's going to be fireworks, 
Bud announced. “Guess we'd better 
both také a hand,” and he ran back to 
the switchboard with Ike. 

‘The second flash too had jumped the 
horn-gap properly, but Bud and Tke 
had no sooner made sure that every- 
thing on the wide switchboard panel 
was in a proper condition when a third 
came—a long ripping flash; and after 
that the flashes came in with machine- 
gun rapidit; 

Side by side the chief lineman and 
the station attendant worked for five 
fast minutes: resetting the circuit 
breakers when they were tripped, 
opening and closing switches, doing 
everything in their power to protect 
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the lines and equipment from the 
storm and still maintain service. And 
all the time from the fifty miles of 
transmission line reaching up the 
North Fork valley the flashes con- 
tinued to arrive. 

‘Then jit slackened. For a half 
minute there was no flash at all, only 
a single feeble flicker—for a whole 
minute simply the drumming of the 
rain on the roof. 

“Shame it ain't the Fourth o’ July, 
Ike grinned, mopping the perspiration 
from his forehead. 

‘There was a blinding flash—a crash- 
ing report—and a huge, vivid ball of 
flame burst from the maze of con- 
nections and cables behind the switch- 
board, seemed to poise for an instant, 
and then broke into shooting blades of 
fire. 

Bud knocked out the secondary 
awitch, and leaped for the fire ex- 
tinguisher on the wall at his side of 
the board. Ike knocked out the 
motor-generator switch, and leaped at 
the fire extinguisher hanging at his side 
of the board. Together they charged. 

‘This had been no ordinary flash 
not even an ordinary big flash. From 
‘one to another of the three 83,000-volt 
Tends it had danced; and now, as the 
men at the power-house back in 
the hills turned on the current after the 
momentary shutting off, a long tongue 
of are licked from one to another of the 
conductors in its wake. 

Bud pointed the nozzle of his fire ex- 
tinguisher at the mass of crackling 
flames and twisted the release valve 
to the open position. He ‘saw Ike 
turn a hissing stream of liquid from 
his extinguisher, miss the fiery target, 
by.a yard, wave the stream crazily 
along the wall two yards from the 
blaze, and then, dropping the extin- 
guisher to the floor, fall back two paces, 
hands over his ey 

‘What's the matter?” he yelled 
above the noise of the fire 

“Byes! My eyes!" Tke answered. 
Don’t mind me! Get the fire!"" 

‘And Bud. obeyed. Until there was 
only a feeble trickle left in either of 
the two extinguishers he played their 

at the heart of the 


He was a bit dazzled 
by the glare, but his 


Tke and 
into position. 
‘ou'll be all right before long if you 
just keep quiet and in the dark.” 

Bud, reaching for the motor-gener- 
ator switch after rigging temporary 
connections to restore immedi 
service, turned. “‘Ultra-violet rays?" 

‘es; light rays from the are, you 
know,” Dr. Vernon responded. 

“Then why didn’t they get me too?” 


‘vivid ball of fame burst 
ies behind the switchboard 


Bud demanded. 
are as he did, and my eyes at 
nodded. 
wear glasses," he countered. 
Bud frowned, puzzled. “Yes. 
Dr. Vernon smiled: “Any ordinary 
glasses will filter out the ultra-violet 
rays, They're all that saved you.’ 
Bud frowned and looked at Tha, 
lying back in a chair, his eyes hea: 
Bandage. ‘Then he slowly. removed 
his shell-rimmed spec 
tacles, held them up, 


“T saw just as much 
dK.” 


ut you 


sight was not im- 


Yet, ax the 


scorched tangled con- 
nections, he turned 
and found Ike grop- 
ing blindly along the 
wall, ten feet from 
where his chair was. 
“Ultraviolet rays, 
my boy,” Dr. Vernon, 
the company physi- 
cian, announced a 
hhalf'hour later as he 


Do You Know a Story 


dully glowing mass of [RVENTION and adventure have gone hand in hand ever since the time 
When the frst man posted a log into the stream and climbing astride 
‘went boldly navigating. Modern science has ringed the world with 
Fomance in which the machine joms with man in playing the star part 
‘you do the Popular Science Monthly 
‘Remember that the story must relate an actual hap. 
‘ening: that fe must tell of how men overcame adversity, or escaped from 
‘danger to themselves, or saved others by the aid of ther inventive powers or 
their sll i handling mechanical appliances. Not over 3,000 words sould 
be used in the telling, and the more you can cut your story below that 
mark and keep clear and interesting narrative the better chance yout 
manuscript will have of acceptance. "Payment for these stories will be 
hove our regular fates 


‘Perhaps you know such 4 story 
wants to print 


ike This? 


and carefully wiped @ 
splash of grease from 
one lens. 

“Glasses, I take it 
all back,"he said with 
respectful humility 
“You win. After thi 
you can just steam 
and sweat and streak 
all you darned please 
and I won't kick or 
say a word, ’cause you 
sure saved my bacon 
in this here little old 
sub-station,’ 


a 


Contests—But 
Not for Money 
Speed and endurance 


often mean bread and 
butter as well as sport 


they could 


Could You be a Motorman? 


Are you color-blind? Areyou nervous? Do you think quickly? 


John Smith wants to be a motorman. In 
‘one test John Is told to take hold of tw 


ihe qulcknene with which fe ope thers 


motorman must find his way i. the dark. 

Shore Joie with hie bend in on chlo came 
exactly U The is accustomed to the darkness, he 

ving on ts back rapidly calls out the names ef objects he ean see 
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Sepmer OcmnCS Eom 


~ 
The Shoe that Won't 
Strike Sparks 

sien ne sicme ests 

deliberately step on the third 
rail, don’t faint. He may be 
wearing shoes with wooden soles— 
and wood is a non-conductor of 
Sessisey when fend 

Dope Poster nil sive. 
libag teread oct bya oancinge: 
ing company in Norway, Maine. 
‘The sole is made of polished 
maple, basswood, or elm, id is 
famtod with ol to orks wtter 
org 

ian hone ooh 


stecl are weighed, then placed in a flrmace, heated, 
resulting carbon dioxide is collected in bulbs, which ere 


Making Steel that Is Hard or Soft 


LL steel contains a certain pereentage of earbon, which 

largely determines how hard a steel is or may be 
rendered. For instance, tool steels contain. about 1.25 per 
cent of carbon, while steel rails will average from .50 to 
er cent carbon, ‘The mild or soft steels range down to 
110 oF «15 per eent carbon. 

It is generally necessary to determine the percentage of 
carbon in any steel. The apparatus above is for this pur- 
pose. Fine drilings of the steel are obtained, weighed, and 
placed in a porcelain dish, which is placed inside of one of 
the two round furnaces at the center of the table. These 
are electrically heated, bringing the drillings almost to the 
fusion point. 
|= While at this high temperature a stream of oxygen from 
the tank in the corner is allowed to pass over the drillings. 
‘The oxygen burns the carbon out of the steel, forming 
‘gas, carbon dioxide, which is collected in the bulbs to the 
left of the furnace," These bulbs are weighed before and 


after, and the in- 
Check Your 


crease in weight re- 
Hat, Sir? Presents the carbon 
HE pros 


shaped like a rocker with a groove 
running around the edge. The heel 
5 isof rubber, and 

fs attached to 
the sole, not by 
nails, but by 
fish-line, This 
fish-line is also 
‘used to draw the 
uppers to. the 
soles, which are 
cemented to- 
gether. 


Gh absolute bon-conductor of electricity 


Trying Out Our Navy's Lines 


EFORE a battleship is built Uncle Sam wants to be 

sure of her speed. Of each ship x model is built of wood, 
in striet accordance with the lines of the design, and at 
reduced scale. This dummy, about twenty feet in length, 
is carefully tested in a basin specially provided. 

The wooden models are placed in the basin and are 
towed back and forth through the water by an electri- 
cally actuated carriage which spans the water basin and 
runs on tracks placed on each of the long sides of the tank. 
‘The observers who? make the tests occupy a booth in 
the center of the earriage, where the instruments used in 
the trials and the various controls are assembled, 


dioxide. 
berity of the 
coat-room boy is 
threatened by the 
invention of ame 
chanical coat 
checker that will 
guard your coat, 
hat, and um- 
brella for one 
cont. 

‘You hang all 
‘three on hooks 
and clamp. them 
firmly in place by 
means of locking 
arms, securing 
them by means of 
akey. The lock 
ing arms are 
geared together. 

To get back 
your belongings 
you insert a cent 
in a slot over the 


that guards 
‘your coat, hat, 


keyhole,  where- 


‘ind. umbrella, 
‘feturningther 
for one cent 


upon the key will 


‘turn in the lock. 


Buy Yourself an 
Ink-Stick 


LOP! You've ruined 
your letter with a 
great ink-spot. Ah, but 
there is a new inkless 
pen. Init ink-sticks are 
used. The stick fits 
into a groove in the pen, 
Moisten the stick i 
water, and the stick will 
dissolve enough ink to 
write a full-paged letter. 
‘This ink-stick was 
invented by Dr. John 
. Olsen, a chemist 
connected with the 
Polytechnic Institute 
of Brooklyn. The pen 


holder designed for the 
ink-stick has a chamber 
‘at the end for holding 


you needn't worry about 
Ee nie ceeing oe 
The manufac- 
turers say: “It 
is the only pen 
that has been 
weaned from 
the bottle.” 


the stick fits into 
fa groove inthe 
pen, and is mols 
Rened with water 


w 


They Built Their Air Flivver 


SMALL one-man carrying biplane has been designed 

‘and built by students of the Aviation Mechanics 
Schoo! at Great Lakes, Ill., from the usual materials, wood, 
wire, and canvas, and equipped with a two-cylinder air- 
cooled motoreycle engine. They also flew it successfully 
It has a wing spread of not more than sixteen feet and 
total weight of three hundred and fifty pounds. 

‘We used to despair of ever seeing a successful “airmotor”” 
of minimum weight. These students simply purchased a 
bicycle engine. 

No material is found in their structure that was not 
available years ago. ‘Thus they have strikingly revealed 
what all airplane inventors neglected in the early days. 
‘They saw that the most obvious requirement is a 
body and wing structure that cleaves the air with a min- 
imum of effort, with everything hidden in that “body.’ 


‘The aviator in the bow of this seaplane has just hurled down a white pigeon —folding the pigeons 
wings close to its body so that they would not open before the bird cleared the airplane 


The Seaplane’s Carrier-Pigeon 


HE aviator in the bow of the seaplane reached over the 

side and hurled out a small white object, It shot 
straight down for about ten feet; then it opened, circled a 
few times, and disappeared. It was a carrier-pigeon, 

Before the aviator let go he made sure that the pigeon's 
wings were tucked in close to its body #o that they wouldn’t 
open up before it had cleared the airplane. When the 
Pigeon had righted itself and taken its bearings, it headed 
straight for home. 

In spite of modern invention, the carrier-pigeon has lost 
none of its business. In fact, it is more in demand than 
ever. It is used by forest rangers to report fires. During 
the war pigeon raising and training was carried on near the 
front. Many a despatch-bearer started out with a pigeon 
in a basket on his back. Not only did the soldiers use 
Pigeons, but practically all aviators made sure that there 

was a pigeon tucked away in their 
airplanes before they started out. 

One striking tale of a pigeon 
saving the crew of a seaplane at 
the cost of its own life is told by 
the pilot of a British airplane. 
The seaplane was making its way 
home after a long-distance trip, 
when it ran into a fog-bank. A 
few minutes later the engine 
missed, and then stopped alto- 
gether. The pilot was forced to 
land in a rough sea. He wrote 
down his approximate position, 
slipped the paper into the tube 
attached to his earrier-pigeon's 
leg, and released the pigeon. He 
had little hope of rescue because 
of the blinding fog. The 
battled its way home. It di 


‘This one-man biplane is the of students at the Aviation 
linofs. Tes weight is three hundred and Rfty pounds and its wing. 
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mediately after, but the crew of 
the airplane were saved. 


Mechanics School ia 
spread is sixteen fect 


‘They are Going West for = 
Separation 
HESE two are ‘really one, 
though they hope son to be 
separated. Not that they: love each 
‘other less, but they find life tosether 
very uncomfortable. They arv 
joined just below the shou 
have been that way. 
their thirteen years of li 

‘They are the sons of Mr. and Mr 
Marco Godino, Filipinos 109 | 
in Washington, and they 
to a surgeon in the West 
‘operated on. 

Fortunately, they are very good 
friends as well as brothers, and 
their life together has not bee 
bearable. ‘Thelr ehiet 
dificulty. is encoun 
tered in walking. One 
of them must always 
go hackward. How 
do they sleep? We 
have given up trying 
to guess 

‘Abnormalities of 
this Kind are due to 
deviation “from. the 
normal. development 
Of the embryo, Just 
‘why these deviations 
‘occur has not been 
discovered. Usually 
dwarfs, giants, and 
deformed children are 
born to normal par 
ents, But should two 
simi freaks mar- 
ty, It is believed 
that the children 

d inherit the 
ishness, 


You Would Probably Be 
Arrested for This 


JF.208 wed the Amerien 
‘as a sheet to cover you 
with, tomeone would find it 
tell 'a_patriotie society about 
fand ‘they would loudly protest. 
‘On the contrary, a pony that 
‘does the same thing on the stage is toudy applauded, 
"The pony’s nameis Julius Caesar. He fires guns, adds 
‘and subtracts figures, and always 
finishes hia act. by waving the 
American flag and then crawling 
wonder It 
‘Tullus’ was an incubator 
He was kept alive 
for eleven days in a box 
Tined with pillows, and 
‘carefully fed with milk at 
ular intervals, before he 
pronounced normal. 


MERICAN 


that spri 


Opening the Door Connects 
‘You with “Central” 


WE Beard about making 
ships out of concrete, and 
rnnovations in the use of eon- 
Here is a brand-new use 
i vastly serviceable material 
lephone booths, numerous 
w lines of many railway sys- 
‘kely to become stand- 
the form of neat little 
es of concrete, just large 
o accommodate one person, 
‘The new conerete telephone-booth 
ized that when the door 
locked and opened the connection 
Teautomatically made 

and the time of wait 
ing for * 
minimized. 
the door is closed the 
connection is broken, 
‘A panel door with 


lass provides suf- 
ficient Tight for the 
Interior. " These con- 


crete booths are more 
‘ornamental inthe 
landscape than some 
cof the wooden struc- 


‘: cy call must be made, 
there inno delay in 
xetting the menage 


hhemieals, froma through. ‘The rail- 
way employee rushes 
‘and now tothe little booth and 


thax merely to unlock 
the door and open it 
‘When he takes down 
the telephone he finds 
theoperatorall ready. 


are being ised as fuel 


Tiny Model Houses Show 
What You'll Live In 
ILD your own homet* 
Bien ae ures tele 
ens lke this ne. Did you ever 
ry it? Those who have know 


thats house seldom turns out 
the way It was expected to. The 
plans seem so diferent from the finished product, 
For this reason, many architeets now build & small 
‘model of the house planned and set it up in surroundings 
{identical with those in which the house will be located, ‘The 
‘materials abd colors used in the model are the aame as 
those of the house to be lived in. Thus you are able to 
judge whether itis the house you really want. 
Such alittle house is shown below. Though at frst 

like the makings of a Japanese 
goldfish to play in, a careful study of 
vince you that it is a typical country house. 


‘The Launching of an Automobile 
HEN an automobile is launched, it is assembled on trucks 
that are mounted on wheels that run in tracks on the floor. 
‘When the ear is ready for launching, the motor is started and with a fan-shaped ara 
rd until the rear wheels of the ear tremity are two strong 
math. ‘Then the man at the wheel throws the 


the trucks are wheeled. back 


wr into reverse and the wheels 
tien, round taking the. ear back 
‘ward until it rests on all fours 

T's a much simpler operation 
than launching a ship, 


Use a Pulley to Hoist 
Your Flag 
ISUALLY a pulley line is hung 
from somebody's kitehen win- 
dow to somebody else's. and on it 
is hung wet wash. But pulley lines 
are good for other things besides 
wash —flags, for instance. 

"The flag shown below rides up 
and down on a, pulley line—hal 
yards they would say in the Navy. 
‘This la « great improvement on the 
usual ‘lag rope, which 
has to be secured in 


place, awning fashion, 
every’ time the flag is 
Towered or raised. By 
tuning w pulley, it is no 
trouble at all to lower 
the flag half-mast when 


ftome important publi 


isin ite infancy, being 
famall enough to Bt « 
a library table 


Barberry Chickens in a Canadian Garden 


MAGINE trimming yew, barberry, white-thorn, and 
golden holly trees so that they cleveriy assumethe shape 
of fowls and other objects! Thirty years’ experience in the 
art has enabled the man whose hobby this has become to 
reach a high state of perfection in the work. In the gardens 
Mr. W. J. Pendray, at Vietoria, B. C., the visitor is et- 
ed by a sight of such marvels of tree-trimming 
ree-trimming is not a task for the amateur. It re- 
quires years of diligent and studious attent 
particular requirements of the trees. When a. definite 
‘ahape is the aim of the gardener, successive trimmings 
from time to time must be done with this ultimate form 
in view, and at last the leaves sccm almost to grow to 
accommodate the trend of the gardener's conception 


© rates ee are 


How They Clear the Rails in Berlin 
ingenious arrangement for cleaning ice, snow, and dirt 
“from the rails of a street-car system consi 

ment forming a steel frame, At its ex: 


of « metal rake, 


any obstruction of dirt or ic. 

Ordinarily, scores of men with 
pieks and shovels are needed for 
this job, 


This Poor Fish Has 
No Tail 


What constitutes « 
anyway? Obvie 
the carp shown below is 
for he hasn’t any tail at all. 
And the general belief is that he 
didn’t lose it in a fight, but was 
born without it 
Think of the difficulties this fiah 
must have encountered in learning 
to swim! A fish uses its tail both 
asa rudder and as 
Propeller. Without 


either the carp wan 
decidedly handicapped 
and had to overwork 
his fina 


Perhaps this tack of 
a tall led to his being. 
caught, 
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Now the X-Ray Has Gone into 


HE uncanny property that X-raye 
hare of penetrating substances, 


ld.” The sted mar 


perfectionn, The ‘siepla 
Weith the old of the rap, hae sew 


passed any inepector. Mal 
Fiat Edwards, of the Royal Al 


done on th 
have been aav 
ihotograph bee 
he tis 
factuser must add the "X-r 
Inspecting equipment 


If you suspect a hidden corrosion in 
reason to think that a workman is 


ced. The man who ls be 


This is the 


‘The X-rays showed a defect in 


Of this block was badly fitted: each of the screws had split the wood: the work was alto the gasoline feed canal of this 
for the Xray carburetor 


skpril, 1920 


the Business of Manufacturing 


the armoring of a cable, if you have 
concealing mistakes, turn on the X-ray 


pect 
the ald of Buorescent screens 
icture “opposite shows hew the 
luorescent sercen’ is used. The 
‘chief Yoults to. be looked for are 
‘pirat 


| oa aii 


1 yom ‘wonder’ whether there ia a 
Kidde corrosion in a gas-cylinder, 
you surpect that guttapercha haw 
een aduiterate 


you have reas 
to belicee thet «@ workman ia eleverly 
concealing Lin mistaker or hin care- 
exeness—turn on the X-ray 

When a strut or spar uf an airplane 
is completely conered with fabric, 
encer. or plyseond. it ix cary enangh 
10 fool the inspector. But you can't 
foul the X-ray. The detection of one 
such fanlt sith the X-ray resulted in 
‘the rejection of daxene of completely 
Sinished veing-planes ina 
British fartory. In one fieltank the 


ets were found to have heads on the 


‘onteide only, Cracks in the ai 


timber are sometimes cleverly hidden 
ly gluing a shaving over the sant 


papered surface, The eye overlooks 


thew, but wot the X-ray, 


To every well conducted 
factory you wil Fat a notice 
reads: "A conceated mirtake, 
Cont brave man bis ife."" Tn 
spite Of that, mistakes have been 
Concealed, Now comes the X-ray 
0 orotect the flyer. Here we have 
en Xray photorraph of a fuel-tank 
for an: Teedelective riveting 
fand soldering stand out glaringly 


i 


‘Theoden did of an style wes cut of too shor ots echt. 
Tnorder to make up the piece of packing with an 
trrow) war intreduced into the space below. The workman fespensible 
‘thought he could “get away with ie"; but the X-rays found 


Major J. Hall-Edwards of the Roysl Air Force 
‘Photographed ioaded rifle cartridges to show how 
the distribution of the lead would influence their 
Bight. In the center is the old round-nosed bullet 
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Dramatizing Geography 


As history unfolds itself on a forty-foot globe 


T a luncheon-table in San Fran- 
cisco a dozen men—university 
graduates, most of them—talked 

about great-cirele sailing. 

“The great circle from Panama to 
Yokohama,” said one of them, “passes 
wert of San Francisco from one hun- 
dred and fifty to two hundred miles.” 

“You're wrong,” retorted another. 
“The circle will pass cart of San 
Francisco at least two hundred miles. 

No one believed him. Even a small 
school globe did not convince them. 
And so the objector started to prove 
his point by means of a Mercator’s 
Projection. To his astonishment, no 
fone seemed to know how charts are 
made and the real meaning of merid- 
ians and parallels. 

‘The man who thus set out to 
prove his contention scientifically was 


Marsden Manson, an engineer. As a 
result of this experience, he invented a 
system of breathing life into geography. 
Instead of learning it from dead maps 
and dull text-books, he would teach it 
as a living, changing subject, which in- 
deed it has been in the last five years. 

Mr. Manson makes a veritable mo 
tion picture of geography. It is pro- 
duced in a kind of theater. Out 
front is a stage. Presently the cur 
tains part. A huge globe is revealed: 

a globe forty-two feet in diameter, or 
one one millionth as big as the earth 
itself. 

‘The globe becomes animated. All 
Europe seems to twist and writh 
You see it literally in the geographical 
throes of the terrible war. Germany 
pushes her boundaries into Russia and 
Belgium; Austria her own boundaries 


into Rumania and Ital 
forth the boundaries shift, And then 
you see revolution tearing Russia 
apart. Looktothe west. The armis- 
tice has been signed. You know it 
because Alsace and Lorraine suddenly 
attach themselves to France; parts of 
Austria become Italian, 

Back of the auditorium is the hous- 
ing of a motion-picture projector, 
The lamp projects on the globe a film 
which shows very realistically what 
men have been fighting for, even 
though it is but an animated map. 
Also the lecturer's assistants on the 
stage operate mechanism for rotating 
the globe, and for varying the inclina- 
tion of ‘the axis realistically—which, 
with the cooperation of the light-pro- 
jecting operator, illustrates the changes 
of day and night and the seasons, 


Back and 


‘Animated geography teaches as no text-book can. You see a moving picture in which contour lines 
Play exciting parts: some are villains, some heroes, some bullies, and others protectors of the weale 


» 
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How to Get the Lid Off an Egg-Crate 
Without Breaking It 


‘OU have heard 2 good deal of grumbling about the 

high cost of eggs, but has anyone told you about the 
high cost of egg-crate lids? At the present time they are 
worth five cents each, and therefore should not be ripped 
‘apart when the erate is opened. 

Recently there has been invented a crate-opener that 
will pry the lid off « crate without breaking the lid at all. 
‘The implement consists of a handle with a broad, fiat 
blade at the end that is as wide as an ordinary erate lid. A 

rectangular freme 
is attached at one 
side of the blade, 
and the opposite 
side fits against 
the erate. 

The frame acts 
ae a fulerum for 
the blade when 
you press down 
‘on the handle. 

The invention 
enables one to re- 
move the lid of 
crates without the 
damaging results 
that are usually 
obtained when 
one tries to pry 
of the boards 
with a hammer. 
‘The wood splits, 
spoiling the crate 
until new boards 
ean be obtained, 


Is This Waist a Waste? 


‘T firat glance you are apt to think that the lady in the 
pieture shown here is wrapped up in the parlor 
curtains; but when you look more 
closely you notice the great beauty 
of the lace, and realize that It is 
out of the curtain class. As 0 
matter of fact, it is a waist and it 
cost the sum of thirty-five 
hundred dollars, 

It in made of old rose~ 
point lace, and it came 
from Belgium. The lace 
hod lain in the dark for so 
‘many years that it is now 
the color of old ivory. In 
its present waist form it is 
held together by ropes of 
tiny pearls and is draped 
‘over allining of silver cloth. 

You ean buy lace like 
this by the yard—that is, 
if you can pay a thousand 
dollars a yard. 

It is interesting to note 
that the regions where pic~ 
torial art first flourished — 
Italy and Flanders—were 
the ones. in which lace- 
making was originally de- 
veloped, In the seven- 
teenth century,nunsin many places 
established lace schools where the 
peasant women learned the art. 


He's prying the tid eff 
that will nt brea 
thelid Te consists of 
fat Diade and handle 


Inside the telescope photographic plate is inserted and 
{exposed for several hours, while Uhe telescope moves 
‘lowly to keep up with the stars. On one photograph taken 
by this telescope four hundred thousand mars were counted 


Taking the Stars’ Pictures 


‘ANY times when you were young you tried to count 
the stars; but at last you gave up trying. Yet those 
‘stars have been counted by astronomers, and are con- 
tinually being recounted in order to find out whether any 
small ones have been overlooked. But the work is done on 
photographs of the sky that were taken at night. 

Above you see the sixteen-inch double telescope located 
at Harvard University that is used especially for photo- 
graphic work. A plate is inserted at the lower 
‘end of the telescope and is exposed for hours. 
All the while, the telescope moves slowly to 
follow the stars as they travel across the sky. 
On one photograph four hundred thousand stars 
‘were counted. 

Owing to the large size of the plates, the first 
photographs taken were somewhat blurred at 
the edges. To overcome this the plates were 
sucked into a curved form by air pressure whil 
in the holder. ‘Thus all points were equidistan 
from the focal point of the telescope. 


Over-Exposed Blueprints 


EN blueprints have been too long ex- 
‘posed and would wash out too dark, the 
defect can be corrected to a great extent, 

First, wash the prints in running water until 
all the blue liquid clears away. ‘Then soak the 
prints in a solution made up of one teaspoonful 
‘of hydrogen-peroxide to exch quart of water. 
‘The soaking should continue until the 
color sppears. Then wash the prints a 
clear water. 

The process may be carried on while eurrectly 
exposed prints are in the same batch. 


“The Man that = 1 
Hath No Music | 


in Himself. ” 


| 

| 
He stands alone in | 
a world of music 
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Giving Big Ben a Bath 


He ticks on top of England’s House of Parliament 


Popular Science Monthly 
An Electric Steam Heater 


'F you have ever lived in a suburb you surely have met the 

steam radiator operated by gas. You fill the radiator 
with water and turn on the gas below. ‘The water soon 
boils and you have steam heat. 

In France they are using an electric steam heater that is 
somewhat like the 
gasradiator. You 
fill the radiator 
with water, but 
instead of turning 
on the gas you 
press an electric 
button. The cur- 
rent passes 
through an elec- 
tricheater located 
below the radia- 
tor: a resistance 
winding heats up 
when the current 
passes through. 
and this heat is 


‘Fear not: the Capitol is not on fre—just 
dirty.” The fire department is giving it a bath 


The Capitol Gets a Bath 


transmitted tothe 
HE Capitol building was particularly dirty this year, _waterin theradia- 
and needed a very thorough scrubbing. Somesayit tor. 


Thus steam 
heat is obtained 
without the neces- 
sity of piping a 


was due to the great amount of “*mud-slinging” in Con- 
ress, but we believe that it was honest dirt eaused by the 
Unusually large amount of rain that fell during the year. 

Indifferent to causes, the fire department brought 
out its most powerful hose and gave the Capitol a 


thorough bath. The firemen washed 
Will She Take Home the America’s Cup? 


the roof, the walls, the pillars, the 
statues, ‘the steps, and if the bui 

HE looks like a fish out of water—a 
man-made fish; for she is th 


rs they would un- 
doubtedly have washed it behind 

Shamrock IV, Sir Thomas Lipton's 
challenger for the America's Cup. 


‘You fill this radiator with water, press 
aan electric button, and have steam heat 


of gravity very low, lower than her 
rivals, the Resolwle and the Vaniti 
And ‘that means great sail-earrying 
capacity; so it is no surprise to learn 


the ears, too. 


What Is Wood Alcohol? 


EWSPAPERS report, "Scores die 

from drinking wood alcohol.” 
‘What is wood alcohol? Is it a relative 
of the alcohol contained in wine, beer, 
and distilled liquors? Both belong to 
the earbon-hydrogen compounds of 
similar molecular structure forming 
the alcohol group, but are radically 
unlike in derivation, 

Drinkable alcohol is a product of 
the fermentation of vegetable sub- 
stances containing sugar, starch, or 
dextrose; while wood alcohol is ob- 
tained by the destructive distilla~ 
tion of wood. Pure wood aleohol is 
a colorless, clear, and mobile liquid, 
highly inflammable, and of an un 
pleasant odor. In the pure state 
it can easily be distinguished from 
‘wine spirit by its odor, but when it 
forms a comparatively small part of 
‘4 mixture containing flavoring mat- 
ter, its odor is obliterated. 

Diluted, it resembles in taste the 
cruder vatieties of wine spirit; but 
even in small doses it is extremely 
Poisonous, causing death or blind 
ness, In’ the process of digestion 
wine spirit is split up into carbon 
dioxide and water, both harmless; 
‘while wood alcohol is changed to 
formic acid, formaldehyde, and 
other poisonous substances. 


After lying housed for five years the 
yacht was recently put on the ways for 
lan overhauling, and racing sharps got 
1a look at her under-water build. The 
feature that chiefly attracted their at~ 
tention was her unusual length of keel 

thirty-five feet, or more than twice 
that of the Resolute, probably one of 
the defenders. 

‘The average vertical thickness of the 
sixty tons of lead is about two feet, 
‘which means that she carries the center 


that she is to have a spectacularly 
lofty rig. But the long keel means ‘x 
large increase in wetted surface, and 
the experts say that, while she will be 
fast in fresh winds, she will be at a 


disadvantage in light breezes, when the 
amount of wetted surface is important. 

"A dangerous contender in atblow,”* 
say the salts. 


Follow the Sound of the 
Horn to the Fire 


(ONK! Ahorn sounds from every 
‘other block down the street from 

above each fire-alarm box where it is 

fixed—a loud, continuous noise. 

The Atlantic City Fire Department 
has attained a record for its great speed 
in response to an alarm, and credit is 
given to the new system. When an 
alarm is turned in, the horns above the 
boxes at every other street down the 
main thoroughfare begin blowing, and 
at the sound all traffic stops, clearing 
the way for the fire-engines. 


a 


Above the fire-box Js a horn on 
‘nected with ‘the alarm, to. warn 
People Of the coming’ firetruck 


Build More 


F the twittering birdies wake you at 

dawn don’t growl at them. Rather, 
be thankful that they are wide awak 
and ready to do a full day’s work. 
For the birds eat the inseets that would 
otherwise destroy the crops that you 
expect to eat. We are told by a well 
known entomologist that if birds 
became extinct the world would be 
uninhabitable for man. ‘Therefore 
build bird-houses and hang them up 
wherever food grows. 

‘The floor surface of a bird-house for 
wrens and other small birds should be 
about four square inches, and the 
height ten inches. Bluebirds need a 
house slightly larger. Neither wrens 
nor bluebirds nest in the same place 


The Secret of the Praying 


EAR Foridpur in Bengal is a date- 
palm which bows down as if to 
prostrate itself when the temple bells 
ring in the evening and which rears its 
hhead again in the morning. The tree 
must have been displaced by a storm; 
for it now grows at an inclination of 
about sixty degrees to the vertical. 
‘Sir Jagadis Chunder Bose, director 
of the Bose Research Institute of 
Caleutta, is known all over the world 
for his remarkable 


these recording instruments. He said 
to the palm as it were: “Here is a 
pen: tell me why you pray. 

‘The owner of the tree objected to 
this proceeding. But Sir Jagadis re- 
moved his misgivings by telling him: 
“The instrument will be attached to 
the tree by one of my assistants, who 
is the son of a priest.” 

‘And what did the praying palm write? 

In the first place, all trees, all plants. 


The houses should be of a size to ac- 
‘commodate the birds they are intended 
Yor, and when ready hung in trees 


Bird-Houses 


twice, for which reason it would be 
wise, when building houses for them, 
to construct several compartments, 80 
that the birds ean move from one to 
another each season. ‘The entran 
hole for wrens should be one and one 
quarter inches in diameter. 

Six by six by six are the dimensions 
for the home of the song sparrow and 
for the majority of birds, the entrance 
hole varying with the size of the bird. 

Ninety-five per cent of all insects 
‘are eaten by birds. In the stomach of, 
fone swallow two thousand mosquitos 
were found, and in their midst were 
several flies and cucumber-bugs. A 
closely watehed red tanager wae rseen 
to eat thirty-five moths in one minute! 


Palm 


move. ‘That Sir Jagadis proved long 
ago. Hence, the praying palm is not a 
miraculous tree. Its motion is more 
noticeable than that of other growing 
trees and plants because it is inclined 
to the vertical, so that the movement 
of trunk and leaves became easily 
noticeable by reference to the ground. 
All plants are sensitive to light, but 
Sir Jagadis proved thi 
‘cause of this “praying. ? 
‘The rise and fall 


studies of sensi 
tivity not only of 
living plants but 
also of metals. 


sense, he gave 
plants a pen and 
Jet them express 
themselves. Sir 


in temperature 
during ' 
The record 
movement of the 
tree was found 
to follow the 
fluctuations of the 
temperature at 
different seasons 
with astonishing 


Jagadia provided 
the praying palm 
with one of 


of the trunk, and 
vice versa. 


Silk Stockings for Sausages 


JO you eat the skin of German 
‘sausage? Don't do it: the Ger- 
‘mans are making the skins out of silk 
The silk ix woven like a seamless 
stocking, and is then coated with what 
the Germans call a "subtle mass" re- 
embling what we call the “dope’ 
applied to the linen of airplane wings. 
Tt gives the silk sausage stocking 
solidity as well as elasticity. 

‘The meat is stuffed into the stocking 
and the resulting sausage is dried and 
smoked, after which the meat and the 
sskin cling firmly together. 

Above you see a room full of 
sausage skins hanging from the ceiling. 
‘They are being coated by the girls of 
the sausage factory. 


He Enjoys Using This 
Riveting-Machine 


“ NX HARD life!” ‘That's what you say when 
you talk of riveters, rivet-heaters, and 
thelr helpers. 

But is it so hard? Look at the man above. 
His job is heating rivets, and it is really no 
worse than toasting marshmallows. In fact, he 
seems to enjoy using his new electric heating- 


nsformer is mounted on the rear part of the 
machine, Two heavy copper bars connect it with 
two heavy air-cooled electrode blocks of cast 
copper located in the front part of the stand. 
Under these two blocks, which ean be raised or 
lowered separately by individual foot-levers, is 
another copper block that holds the rivets ina 
vertical position and forms the other electrode. 

In operating the heater, two rivets are placed 
the vertical holes in the lower electrode. Then the 
upper electrodes are permitted to drop into contact 
with the heads of the rivets. The tap switch 
mounted on the rear legs of the stand is closed, and 
the current, passing from one electrode to the 
other, heats the rivets between them to any degree 
desired. 

‘The amount of current is regulated by a rheostat 
connected with the switch. 


fopuiar science Monuniy 


The Sword of Pershing 


THEN the people of Missouri decided to present General 
Pershing with a memorial, they made it a sword of 
gold, studded with jewels. 

The saber is of the finest steel, but the hilt and scabbard 
are of eighteen-earat green gold. Rubiés, diamonds, and 
sapphires are set in hilt and seabbard. The green gold of 
the seabbard is designed to resemble laurel wreaths, outside 
of which the General’s military record is inseribed, Per- 
sshing’s four stars, denoting his rank of general, are wrought 
in platinum and enerusted with blue and white diamonds, 

Military experts say that this sword is the most exquisite 
design ever produced 
in an American shop, 
if not in the world. 


Pershing's sword, given to 
fhim in honor of his" work in 
the Great War, is made of 
(eold and studded with jewels 


They Will Be the Biggest 
Guns Afloat 


‘HE largest guns afloat will soon be 

the boast of the United States 
Navy. There are now building 190 
such sea monsters, 16-inch guns, 
each with a muzzle energy of 115,000, 
foot-tons. ‘They fire projectiles weigh- 
ing 2,100 pounds, #0 that the 190, 
if shot off at ‘once, would hurl 
nearly 200 tons of metal at the 
enemy, And to do it they would burn, 
125,000 pounds of powder in itbout 
‘one twentieth of a second, 

‘The power of this terrible discharge 
represents energy enough to lift a 
battleship to the height of the Wash- 
ington Monument. It is said that 
these guns are not only of greater 
power than the 14-inch, but last longer. 


‘There ace more than a thousand 
diamonds inthis crown and. ross 


The “Ad” of a Thousand 
Diamonds 


‘ORE diamonds and silk shirts are 
being bought today than ever before 
history. And most of them are adorning 
n-dollar-a-day workman. ‘The result 
of tds grent dasnand bas beer two buted 
per cent increase in the price of diamonds in 
the lust few years. Yet still the workman 
clamors for more, ™ 
A prosperous New York jeweler hung up 
in his window « cross fourteen inches high 
and a crown seven inches across the base 
made up entirely of diamonds! More than 
a thousand diamonds were used, their 
aggregate weight being five hundred and 
ninety-five carats. The two pieces were 
valued at four hundred and fifty thousand 
dollars. ‘The crown contains two hundred 
‘and one carats, and the cross is made up 
of three hundred and ninety-four, 


Class Distinction in the Air 


UY your ticket, first or second 

class, take a seat in the 
electrically lighted and heated fuse- 
lage, and your travels through the 
clouds will demonstrate the progress 
of aviation in the past ten years. 
Class distinctions have gone flying; 
that is, they have taken to the air, 
now that an airplane has been built 
with accommodations for first and 
second class passengers. 

Blériot, the audacious aviator 
who first flew across the English 
Channel in a monoplane, designed 
this Intest of flying giants. The 
fuselage, or body, has two decks, an 
upper and a lower. Twelve first~ 
class passengers view the scenery 
through the twelve windows in the 
‘side of the upper deck, while sixteen 
second-class passengers oceupy the 
lower deck and have six windows at 
their disposal. 

‘The new type Mammoth was de- 
signed to bea bomber; 
but the war ended 
beforethema- 
chine 
perfected 


\ 
\ 


A change in design madeit adapt- 
able for commercial use, and now it 
carries passengers instead of bombs. 

‘A front view shows the endr- 
mous size of the airplane compared 
with the two small biplanes under 
its great wings, which have a spread 
of ninety feet. The top plane is 
straight, while the lower plane 
slopes up from the center toward 
the tips to produce what is called 
a “dihedral 
which is to give stability in flight. 
Four Hispano-Suisa engines, of 300 
horsepower each, are mounted in 
separate power “eggs” driving sepa- 
rate tractor air-screws, In the 
center is the fuselage, the pilot's 
seat being in front on top. 

This great mechanical bird, can 
fly seven continuous hours at 
eighty miles an hour. It has little 
to fear from forced landings, since 
it can stay in the air under 
the power of its en- 

ines; it also. has 

eight large 
landing 


a 


‘The war ended before it was pecfected, and so it was rearranged to carry twenty 


NE I SEN 


Music as She Is Played on 
Electric Anvils 


RAND operain the high school 

‘The enterprising students in 
the Lafayette School of Oakland 
delighted an audience at a school 
entertainment by rendering the 
“Anvil Chorus” to a full chord 
accompaniment, making use of a 
clever electrical arrangement. ‘The 
anvils were full-sized reproductions 
of the blacksmith’s equipment, 
camouflaging a set of inlaid pipes. 
Not only was it neceesary to pro- 
duce harmonious sounds when the 
anvils were struck, but realistic 


‘Many families would be glad to live ia « hog-barn hike ths. 
stove heat, electricity, and windows all along the roof to 


What a Home for Pigs! 


‘0 be sure, pigs aren't particular about the kind of house 
they live in as long as they get plenty of swill to eat. 
But suecessful pig-owners are the ones that make sure their 
pigs have plenty of light, fresh air, and a clean place to 
sleep in. 
One pig-raiser built his pig-pen on the side of a steep 
slope, and, to insure his pigs plenty of sunshine, put wight 
windows in the sunny side of his slanting roof. The 
building is sixty feet long and twenty-two feet wide. The 
walls and floor are made of conerete and the roof is covered 
with the best grade of roofing paper. The hog-barn is 
lighted by electricity and a stove heats it in very cold 
weather, There are two fresh-air ventilators in the roof. 
‘Alas! it is to be feared that the pigs don’t appreciate their 
beautiful home, 


Speeding Up the Water-Wheel 


S for water-wheels, maximum power from minimum 

water-—that is their goal. Will straight blades hel 
them attain it? James Charles, of Richmond, Ind., says 
no; and so he hus invented a water-wheel with curved 
blades. ‘These blades are 


sparks must be thrown into the air. 

A stage cable, outfitted to plug 
in on the circuit, was used in eon- 
nection with earbon lamps as volt- 
‘age-reducers, furnishing an abundance of sparks. The 
player in the center has to learn the pitch and position of 
the seven tones of the scale, and likewise memorize and 
carry his part in the celebrated chorus from “II Trovatore.”” 


1 as concrete Goors, 
Tet the sunshine 


‘Tue High School “Anvil Chorus." ‘The hammers make 
contact, and electric sparks fly, vividly imitating the 
Sight ss well as the sound’ ‘of the smithy's art 


all fastened to a large 
central hub, and the di 
reetion of ‘the blades 
‘alternates : one curves to 
the left and the next to 
the right. ‘The blades 
are joined at the ends, 
and they thus assume 
snakelike formation. 
When water hits the 
wheel, it must travel 
through this winding 
‘course before it gets out; 
and thus its force is felt 
for a longer time than if 
the straight-bladed 
‘wate--wheel were used. 
‘Mr. Charles has made 
‘actual tests of this power 
by turning » hose on a 
miniature water-wheel 
having straight blades 
and later hosingacurved- 
bladed wheel of the same 


Tumed '« hose on 
nnd later honed 
the straight 
Ma] bladed wheels the 

irved one turned 
more power 


size. He says that he 
got far more action from 


the curved one. toa bub. Wi 


‘Chat the Fight has curves ene ttt an 


the one on the left fas straight 


astened 
‘more power? 
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Awake to the Sound of 
Sweet Music 


4): how I hate to get up in the 

‘morning!"—wouldn’t yourather 
hear that sympathetic tune than the 
alarm clock each morn? Or perhaps 
you prefer a hymn ora waltz? If you 
‘own a phonograph and a clock like the 
one shown, waking to the sound of 
‘music becomes possible. 

‘You choose your record the night 
before, put the needle in place, wind up 
the machine, and switeh on the lever. 
But before it has gone as far as the 
music you clamp down on top of the 
record a metal arm that extends out 
from the back of the clock. This arm 
js worked by a button on the face of 
the clock. 

jere's where the clock plays an 
important part. You set the alarm, 
just as you would in any other alarm- 
clock. But, instead of sounding an 


alarm at the given time, the clock lifts 
the metal arm from the record, the 
record turns, and you are wakened by 
your favorite musical selection. 


‘darm to’ go off, you will hear sweet music 


‘The sign tells the tale. You 
wait on yourself and tip no one 


‘At the small price of ffteen cents 
You ean go ante this shop ‘and shave 
Sears." Necemsarics lke the raror, 

nd brash willbe. supplied 
‘extra charge. Such Tuxurles 


‘policeman's presence—he ts 
Simply Curious about the innovation 


The “Help Yourself” Barber Shop 


“QHAVE, 15 cents. 
In big black letters this sign 
appears on the window of a barber 


pleased with the 

id there you see 
several men lined up in front of 
mirrors, and discover that they are 
shaving themselves. There isn’t a 
barber in sight! 

‘When a barber shaves you, he does 
it with pomp and ceremony, which is 
all very well if you have plenty of 
time. Then, when he has put on the 
finishing touches, he charges you 
thirty-five cents, and you generally 
tip him a dime besides. 

‘Compare the timeand money spent 


in the “shave yourself” and the “get 
shaved” barber shops. When you 
shave yourself, you tip yourself and 


ized before they are handed to you. 
If you need a hair tonic you may 
have as much as you want for an 
additional fifteen cents, Other luxu- 
ries, such as powder or cold cream, 
may be had at a very small extra 
charge. 

Razor-makers spend thousands of 
dollars in advertising. Would it not 
be a good idea for them to establish 
cheap “shave yourself" barber shops 
in which their razors would be us 
exclusively? 


Thirty Thousand Dollars Went into This Eagle 


REENBACKS or yel- 

lowbacks that were a 
eidentally torn in the money 
room of a bank have been 
ut into decorative use by 
A. J. Bame, of New York 
city, in the making of a 
mosaic 2214 by 2814 inches. 
‘The original would have an 
intrinsic value of $30,000 if 
it were made from’ good 
bills, 

More than two thousand 
pieces are contained in the 
design, and Mr. Bame put 
into the task all of his spare 
time extending over a period 
of ten months. 

Each piece of the mosaic 
hiad to be ironed out and cut 
with small scissors. Many 


pair of tweezers in order to 
‘cut them, 

‘The very lifelike eye of 
the eagle was made from 
the figure 2 with the bottom 
cut off, while the beak was 
from the yellow back of a 
‘twenty-doilar bil 

‘The little designs found on 
fivedollar bills were used 
for the feathers in the 
eagle's head, and the neck 
feathers came out of two- 
dollar bills. 

The red and blue stripes 
in the shield were obtained 
from the colored seals on 
the bills, while the white 
stripes and the stars were 
simply a background of 
white paper, the stars hay- 


of the pieces were so small 
that they had to be held by a 


ing been cut out with a pen- 
knife. 
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Efficiency in Sealing Envelopes 
[ONG 2204 sop eke the ack of envelope 
becsuseit was uneanitary. Now you buy a Spon, 


‘wet it, and use it in place of your tongue, Perhaps you 
find the sponge hard to manipulate. If so, you will 
be interested in the new envelope-moistener recently 
invented by John B. Mullally of Seattle, Washington, 


"A.small sponge fits 
= in‘a metal coll that 
is attached to 
metal band, On the 
band there are two 
rings that you lip on 
your first-and third 
fingers. You wet 
thespongebefore you 
put it in place. Ax 
thangs over the side 
3 ——— ‘. of your hand, you 
eae heed only move your 
‘The fergest Bible Inthe werld is bei-e writen bythe people 
Eapiend to balp ‘he soleus arvcicl 950; the vores wae hhand ‘back and for- 
‘wrltten, goed, and pasted nthe Ureefovt popes ef the bos ward on. the envel- 
ope flap in order to 


moisten the paste. 


For further direc- 
tions, see the picture, 


In Great Britain Everybody is 
Rewriting the Bible 


WELVE thousand English men 

‘and.women are rewriting the Bible. 
Not that they don’t approve of it in 
its present form: they are simply get- 
ting ready for the religious drive of 1920, 
to be known as the Bible Crusade of 
England. 

‘This Bible will be the largest one in 
the world—more than five feet high and 
three feet broad. Each contributor has 
been assigned a set of verses that he or 
she will write and sign. ‘The King and 
Queen are going to do their share of 
the work. 

‘The book contains one hundred and 
seventy-five sheets of stout paper boards 
‘on which the verses will be pasted. It 
is sown with twine and bound in rich 
Lovant morocco leather. Twelve extra, 
large goatskins were needed for the 
binding, 

‘When the Bible is completed it will go 
‘on a tour of exhibition in England, 
Canada, and Australia, and also in the 
United States. 


One Hundred Tons in a 
Lump of Steel 
“TT weighs a ton.” We used to say 
this when we wished to denote great 
weight. But a ton isa mere trifle 
today. 

Look at the steel ingot in the 
picture to the right. It weighs one 
hundred tons, and the three workmen 
who are guiding it are quite indifferent 
about it. 

‘The ingot was poured at Creusot, 
France, from three forty-ton furnaces, 
all working at the same time, to insure 
uniformity throughout. It was slightly 
‘conical in shape, and thus was easily 
lifted from the form. The crane that 
carried it off grasped it near the middle, 


0 that it wouldn't be apt to slip ‘This huge steel ingot weighs one hundred tons; it wes poured from 
through. ‘ree furncees all working together, to insure unifermity Uhreughout 


‘After three years of stupendous effort the Leonardo da Vinci, an Italian war-ship that 
{had foundered asa teault of an internal explosion, was towed to Wtsdry-dock upeide down, 


Upside Down to the Dry-Dock 


HEN a huge vessel, such as a 
war-ship, is brought to the dry- 
dock upside down, one ean 

imagine the magnitude of the calamity 

that caused the wreck. On August 

243, 1916, when the Italian war-ship, 

the Leonardo da Vinci, was resting at 

anchor in the channel of the Mar 

Piccolo, a fire broke out in the munition 

stores in the stern. Immediately there 

‘occurred a gigantic explosion, tearing 

two great holes in the vessel and 

‘causing it to founder. More than two 

hundred seamen were killed, and 

twenty-one officers were among the 
missing. Subsequent inquiry attrib- 
tuted the cause of the disaster to two 

Italian workmen employed in the 

arsenal, and the men were consequently 

shot as'traitors. 

‘The holes in the war-ship torn by 
the explosion were about thirty-two 
feet in length and sixteen feet wide, 
and were open mouths into which the 
turmoil of swirling water poured, the 
inrushing currents causing the vessel 
to capsize. ‘The turrets and upper 
works rested finally in the soft mud on 
the bottom of the channel. The keel 
and part of the bow remained above 
the water, the depth being about 
thirty-six feet. 


What would be the quickest way to 
get rid of the obstruction? At first 
the ship was regarded as lost. But, 
being in sheltered water not far from 
the arsenal, the officers in charge began 
to consider proposals as to how the 
wreck might be salvaged. One sug- 
gestion was to build a dike around the 
ship or to roll it over on the bottom 
until it assumed an upright position. 
‘The task of salving the warship was 
given to General Ferrati. He sug- 
gested that, instead of trying to turn 
the ship over, it could be floated in its 
unfortunate position, and upon this 
plan the work was started. 

Divers found that in “turning 
turtle” the ship had nearly severed the 
firing turrets. These were removed, 
and some of the cannon were raised 
from the mounts. Then the explosion 
holes were plugged. After this ex- 
tensive preparatory work, pumps 
removed the water from within the 
hull. The water was brought down 
to twenty-six feet in almost the entire 
ship, and the munitions in the central 
and foremost stores were saved. Then 
@ successful attempt to save the coal 
was made. 

‘The portholes and other openings 
had been plugged when the large rents 


a 


torn by the explosion were closed, and 
with the removal of the water came 
the next step—floating the vessel. 
Compressed air was pumped into the 
hull, making it a huge caisson in which 
workmen could continue their work. 

‘After twelve months of stupendous 
effort the weight of the vessel, after the 
removal of its exterior detachable 
parts and its munitions and coal, was 
reduced from 24,000 tons to. 18,000 
tons. ‘Then eight cylindrical barrel- 
like tanks were employed to lift the 
ship from the bottom and make it 
ready to be towed to the dry-dock, 

Four tanks, each weighing four 
hundred tons, were attached to the 
bow, and four were attached to the 
stern to give the necessary stability to 
the ship while being lifted. ‘The 
bastion of the second turret was re- 
moved with great difficulty during the 
lifting of the stern of the war-ship. 
When the decks, upside down, were 
cleared, the work of actually floating 
the ship in its curious position was 
completed, and the towing to dry- 
dock began. It was at the beginning 
of September, 1919, more than three 
years after the disaster, that the 
ship was finally towed upside down 
to its dry-dock. 
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To the Bottom of the Sea in an Automobile 
—_————a ps 


‘containing compressed air and the other oxygen under high 
Breaure.| Tubes connect the bottles with hs helmet and 


‘On top of the car is « powerful searchlight to guide the 
white he works. 


Be in ad 


Turn the Crank and Clean 
Your Gloves 


-AKING ice-cream? You naturally ask this when 

‘you look at the picture below. He merely is 

using a new glove-cleaning machine, and he is the in- 

‘Ventor, James West, 

of Jamaica Plain, 
Mass. 

‘As he turns the 
handle a blade with- 
in the cleaner 
whirls around. This 
blade has long, nar- 
row perforations 
through which the 
cleaning fluid is 
foreed rapidly. The 
blade revolves on a 
central shaft and ex- 
tends the full width 
of the container. 

Youfirst drop your 
dirty gloves. in the 
cleaning fluid—gaso- 
line will do—and 
fasten down the lid. 
‘Then you turn the 
handle for three or 


four minutes, and 
‘As be turns the handle a perforated ‘Chen ou take 

binde within thecontainerwhirlsround When you take out 
tnd stirs up gloves and gasoline Zour sloves they If you want to ak the pilot questions when you travel 
three minutes the gloves wil be clean will be spotless. © bysirplane from Landon to’ Paris, write him a note 


He Knows How to Play with Fire Slipping a Note to the Pilot 


LMOST anyone will tell you that gasoline explodes ‘OME, James!” says the man in the limousine, 
when ignited—anyone but Joseph Stubbers, of holding a speaking-tube close to his mouth. James, 
Cincinnati, Ohio. He correctly the driver, hears and obeys. But 


this means of communication won't 
work in a passenger airplane. ‘The 
pilot has his ears covered to keep 
out the cold wind ; besides, the 
noise of the motor would drown 
speech, 

In the airplanes that make daily 
trips between Paris and London, 
the pilot and passengers com- 
municate with each other by 
passing notes through an opening, 
in the side wall of the cabin. 

“How fast are we going?” 
writes a nervous passenger. A 
few minutes later the hand of 
the pilot comes through the open- 
ig with a reassuring note, 


High Cost of War 


fl Rage cost of war has gone up even more 
apidly than the cost of living. To win 
dependence cost us 318-88 pe capita} the 
War of 1812 took only $14.64 from the pocket 
of each citizen; the serap with Mexico cost a 
{8 per eapita; the Civil War raised ft 
to $81.58 per eapita; while the World War, 
though the United States was in it a shorter 
Emme than its partieipation in previous wars 
cost us $286 per capita. 
The cost of war for the United States rose 
from $76,000,000 for the Revolution to $18, 
(000,000,600 for the World War. 


‘maintains that it is only the gaso- 
line vapor that explodes when {285 a» the gm. 
mixed with the right amount of Ws ins f 
air; gasoline itself simply burns 

like oil. As long as you don’t let 
the gasoline mix freely with air for 
any length of time it will remain 
quite harmless. 

‘To demonstrate this, Mr. Stub- 
bers pours gasoline from one can to 
another, and touches alighted 
match to the stream as it flows. 
It bursts into flames, but it does 
not explode. Then again he will 
ight a match, take the lid off a 
full can of gasoline, and sink the 
match into it. It’ will actually 
sputter and go out as if the gaso- 
Tine were water. You see, no 
vapor had a chance to accumulate, 
Another one of Mr. Stubbers' pet 
tricks is to set a can of gasoline on 
fire, and then blow into the spout 
of ‘the ean, ‘The gasoline will 
flame up like a torch. 

‘On the other hand, he will pour 
ten drops of gasoline into a can 
and let it stand for an hour or so. 
‘Then he will approach it with 
match at the end of a ten-foot 
pole. Bang! The vapor explodes. 

Mr. Stubbers is a gasoline ex- 
pert and knows how to handle 
the stuff, 
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Newest Automotive Ideas: 


The 1920 automobile 
new accessories that 


Tubelanging was formerly. @ 
dificult job. Now the special 
r shown here hold the tube 
‘turn of the screw at the 


This tractor wheel is really 
4 self laying track. | The 
{wheel rolls on a series of pads 


Aprit, 1920 


from Signals to Tractors 


shows exhibited many 
i Power was short. The ste 
will promote economy ‘tion wen ecute, Necemity 
fequred invention, and bY 
he trucks hemaclves 


ang 
the problem was solved 


‘This piston ring pre 
vents leakage by a tri 
P ‘wedge 


ring interposed be: 
tween the two. main 
parts of the ring 


Accarburetor attachment that allows ad 
Jostmentot the necdievalvewhiledriving 


tare being raised for 
meat;ah fsttaelf ia three years, 
making the business very” profitable 


‘This baby reindeer will soon be branded 
not with abranding-iron, but with an 
‘aluminum Button fastened ka Tes" eae 


We'll Soon Be Eating Reindeer 


LARGE shipment of frozen reindeer recently arrived 
‘at Seattle from Alaska. The United States began 
ising reindeer in Alaska twenty-five years ago. As they 
increased they were given over to the natives under the 
supervision of the Bureau of Education. From a few 
hundred head imported from Siberia, there are now about 
200,000 reindeer in the northern ‘territory, valued at 
$6, double every three years, though many 
‘of them are slaughtered for home consumption. 

Reindeer cannot be branded like eattle, because their 
hair is very thick and is shed every year. When the 
reindeer calf is a few weeks old, an aluminum button about 
the size of a ten-cent piece, bearing the mark of the owner, 
is fastened into its ear, and every deer-owner has his mark 
or number on the tag.’ White men have recently gone into 
the business of raising reindeer in Alaska. They will 
improve the stock, and if possible breed off the horns. At 
present the large horns of the reindeer take much of the 
animal's vitality. 
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Off with His Head! 


PREHOLD, the Lord High, Executioner! She is 
shown here all ready to behead a chicken—not 
wrth an ax, but with a small-sized guillotine invented 
by Mr. Frank S. Rece, of Dallas, Tex. ‘The 
chicken’s head is fitted into a groove, 
Press down quickly on a handle at 
the top of the device, and down 
comes a sharp blade and off comes 
the chicken’ 
head. Then the 
handle springs 
back to its origi- 
nal position, 
‘Mr. Rece con- 
siders his inven- 
tion especially 
adaptable for use 
by women, who 
he says are not 
usually skilled in 
chicken-killing. 
‘The guillotine 
method seems 
to us more ac- 
curate and hu- 
mane than the 
ax method, 


Machining a Monster Propeller 


THE Rite. seats stig Leviethon is the biggest ship 
‘afloat at the present time, and its screw propellers are 
of correspondingly monstrous dimensions. Casting and 
finishing so gigantic an object is no child's play and requires 
machinery equally gigantic in size. 

‘The accompanying picture shows the extension boring 
‘and turning machine in the Philadelphia shops of « promi- 
nent ship and engine building firm. On the table ready for 
the process of machining, is one of the Leriathan's monster 

jropellers. 
Phe “table” on which the propeller is fastened is far from 
being an ordinary 


‘The hornsareused 
for making knife . 
handles, but. the 
production of 
meat is more es 
sential at present, 
Canada is also 
going into the 
reindeer business, 
‘The great terri- 
tory lying north 
of the agricultural 
belt is to be made 
a vast reindeer 
pasturage. White 
‘moss is the prin- 
cipal food of the 
reindeer. 
Tt is estimated 
that Alaska and 
northern Canada 
together have a 
grazing area of reindeer feed 
for 40,000,000 reindeer. The 
country is of tremendous ex- 
tent, and has the advantage 


of being a natural refriger- 


ator for at least seven 
months out of the year. 


table, Tt has a 
diameter of 1634 
fectanda weight of 
41,000 pounds. Tt 
turns on a spindle 
26 inches in ditim- 
eter and will carry 
a weight of 300,- 
000 pounds. 

‘The tool-bear- 
ing arm of this 
monster machine 
weighs 35,000 
pounds and has a 
maximum swing, 
of 38 feet 4 inches 
and a maximal 
height under the 
tool-holders of 15, 
feet 2 inches. 
‘The boring bars 
have a down feed of 84 
inches, 
iparate motors control the 
sliding motions of the differ- 
ent parts of the machine. 
The main drive is accom- 
plished by means of a 50- 
horsepower motor. 


Apri, 1a ? 


Here Is a Perfect Woman 


~ "ENUS de Milo has a rival, Miss 
Mis Vi scwsns Sith of Los Angles 
In fact, Miss Smith outclasses 
‘Miss Venus in being able to ex- 
hibit two perfect arms. 

Here are the measurements 
of the Los Angeles entrant 

in the perfect figure contest 
that is always going on: 

‘weight, 121 pounds; height, 

63.5 inches; arm reach, 64-8 

inches; breadth of shoulders, 
} 24.7 lacheas depth of chants 

7.5 inches; girth of neck, 
| 12. inches; girth of waist, 

25 inches; girth of thigh, 

21.7 inches; girth of right 
calf, 13.1 inches. 

Miss ‘Smith says that her 
perfect figure is due to nine 
hours sleep each night out- 
doors, deep breathing, light 
exercise, and the foregoing of 
‘and pastry. 
‘Women’s magazines, please 
copy. 


‘This io Miss Rosa- 


The Truck that Does 
Its Own Log-Loading 


NE man can hoist a load of 

logs upon a truck with the 
greatest ease if he possesses a 
Tog-loading device like the one 
recently invented by Reginald 
Foster, of Hot Springs, Ark. 

The’ loader is a mass of 
chains, gears, pinions, joints, 
shafts, a eluteh, a brake, and a 
drum. 

Power from the motor is im- 
parted through the transmis- 
sion to adrum, which thereupon 
revolves. A cable attached to 
the drum has at its other end 
the chains that are looped 
around the logs. When the 
drum revolves, the eable winds 
around it, and ‘the logs come up 
the inclined plane on to the 
platform of the truck, ‘The 
clutch is then disengaged and 
the chains are released and sent 
down the incline for more logs. 

If, on the way up the incline, 
the logs should turn and refuse 
to roll properly, the clutch and 
brake could be applied, and the 
logs straightened and started on 
their way again. 


The traveling butcher shop isthe Item plan for fight: 
TEx che high cont of ving, the butcher pay feat 


Pork Chops for Sale! 


“CQ TRAWBERRIES!” “Umbrellas to mend!" Added 
to these street cries you may soon hear, “Pork chops 
for sale!" One buteher found it cheaper to buy a large 
truck than to pay the high rent asked for his store and 
now he peddles his meat. 
He turned the front part 
of his truck into an icebox 
and the rear part into a 
counter. Every morning he 
motors to market, getting 
back in time to start over 
his route at nine o'clock. In 
the course of a day he covers 
‘distance of about six miles. 
Not only does he eseape high 
rent, but he needs no delivery 
boy.’ And his customers are 
saved the trouble of going 
after their meat. 


He Wears His Family 
History on the Roof 


“EJOW many wives have 
you" 

if you asked a native of 
Kamerun this question, he 
would simply point proudly to 
the roof of his house. ‘There you 
would see two or three heads 
impaled —not real ones, we 
hasten to explain. 

Every time he acquires a new 
wife or child, he puts up a head 

a large one for a wife and a 
small one for a child. At the 
end of the line-up there is a 
specially large head to repre- 
sent himself. 

How simple is the task of the 
hhusband-hunting girl in Kame- 
run. When she sees a man she 
likes, she follows him home and 
tives his roof a hasty but com- 
prehensive inspection. If there 
are too many wifely heads al- 
ready there, she wastes no more 
time on him. 


If you don’t like a wristwatch, try a 
beit-wateh; it is just aa convenient 
and the women don't wear them—yet 


Now the Belt-Watch 


HERE'S no denying the fact 

that wrist-watches are handy, 
but there are still many men who 
fight shy of wearing them, because 
women also wear them. Such men 
will be glad to hear of the belt- 
wateh, for men only. 

A loop is attached to the back of 
your watch and you run your belt 
through the loop, holding the watch 
upside down when you doit. When 
you wish to.see the time, simply raise 
Your watch up from the bottom. 

But doesn’t this unnatural ‘up- 
aide-down position affect the works 
of the watch? "No," says one 
enthusiastic belt-watch wearer; “my 
‘wateh gained an hour a day when I 
wore it on my wrist, and now it 
‘Keops excellent time,” 

‘The swinging of the arms seems to 
‘upset a wateh more than constantly 
standing on its head does. 


An Early Bureau of Standards 


[ES® ssc ancestor oust 
‘and ate oats, peas, beans, and 
barley. And they were just as 
anxious to get full measure for 
their money as we are. But 
they did not have a government 
bureau to set accurate standards 
of weight and quantity. What 
did they do? They went down 
tothe market-placeand measured 
‘out the grain in great stone meas- 
ures like those below. Every- 
body used these measures, and 
thus they became a “bureau of 
standards” for the village. 

‘The stone measures in our ple- 
ture are located in the town of 
Gruyére, Switzerland, and they 
are supposed to be the sole sur- 
vivors of their kind in Europe 
today. 


Masks for Welders 


EADLY fumes from an oxy- 

acetylene torch, as it burns its 
way into brass and melts it, no 
longer hold terrors for J. A. Hen- 
Aricks, an expert welder in a Seattle 
shipbuilding plant. — Formerly he 
used from twelve to fourteen hours 
{or a job that now requires only from 
six to eight hours, 

Hendricks now wears a gas-mask 
like those used in the war. Without 
‘the mask he was foreed to recuperate 
for two days after doing a day's 
welding. 

Hendricks is considered the most 
skilled welder on the Pacific Coast, 
To him falls the delicate task of 
welding the brass tail-shafts on big 
steel steamships. This operation 
must be one hundred per cent per- 
fect. Other welding jobs may pass 
with slight flaws, but not so with the 
tail-shaft jobs. 


Taking Your Good Road Along with You 


NLIKE an automobile, an airplane requires but a 
all portion of ground smooth enough to run upon, 


while a seaplane re- 
quires only a strip of 
clear water. — Now 
comes an American in- 
vention reviving an 
idea utilized by the 
Germans during the 
‘war, the invention of a 
landing gear that en- 
ables a flying-boat to 
come safely and grace- 
fully down upon solid 
ground. 

‘The new Sperry sea- 
plane is equipped with 
a collapsible landing 
gear. This new ar 
rangement wasdesigned 
to permit it to alight 


both on sea and on land, and is an innovation of much impor- 
tance in the development of the manufacture of seaplanes. 

When one of these 
fying-boate finds itself 
high and dry over the 
land, and must come 
down for fuel or repairs, 
or for any other reason, 
the pilot does not feat 
crushing his boat on 
the hard ground. He 
merely pulls a lever 
lowering the landing 
gear, the wheels drop- 
ping down beneath the 
boat. 

‘Then the machine 
runs along the ground 
to a graceful stop, like 
a true amphibian of 
its kind. 
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Electrical Slaves of Whistle and Lamp 


How an Australian mystified English newspaper men 


fa hall near Tottenham Court 


Road, London, Captain Alan Rob- 
erts, in Choa 

bewildering halfa dozen London news-  Heobers blew = po. 
paper men who ought to have known Tice whistle this 
more about elementary electricity misiatare | motor- 
than they did. As it was, there was far" “2. nBich Se 
nothing to restrain them from cabling Sate" rn atun 
to America the news that Captain stopped, and 


Roberts has invented an unheard-of 
piece of mechanism that performs 
miracles. 

Captain Roberts blew a 


tamed, contralled 
merely by sound 


police whistle, A miniature 
motor-ear containing two lay to release « spring or lever, 
figures stopped and turned in the possibilities are endless, 
response to the blast. Then Tt is upon this principle 
Captain Roberts played a that Captain Alan Roberts 
ray of light upon the motor- has built histoy. ‘The police 
car. The mustache of one whistle merely affects a tele- 
of the lay figures twitched in phone transmitter concealed 
a very lifelike way. At the within the motor-car, causing 
same time chimes were rung the electromagnet to release 
by an instrument in the the driving mechanism of the 
corner. A newspaper rep car, 
resentative amused himself As for the experiment with 
by blowing a whistle at the light, that of course reeallt 
correct. pitch and causing the ‘work of John Hays 
two lamps with electric bat- Hammond, Jr., in this coun 
teries to flash, try. Everyone knows that 
Radio amateurs who read selenium changes in electric 
the Porutar Scrmxce resistance with the 
Mowry will hardly be of light that, falls upon it 
mystified by these proceed- John Hays Hammond built 
ings. ‘They’ have seen Chris- fan electrical dog propelled 


tian’ Berger's engaging elec- 
trie dog, which leaped out of 
a little’ kennel when they 
clapped their hands. They 
know that a loud sound may 
‘50 jar a telephone transmitter 
that it will cause a wave of 


Captain Roberts 
when he made a set of Westminster chimes ring by turning 
‘beam of Hight upon them. But anyone familiar with scien 
fam (an element which varies in electrical conductivity with 
‘the amount of light that falls upon it) knows how it was done 


yy electric mechanism in 
Which selenium was included, 
‘When he turned on a pocket 
flash lamp, the dog would 
follow the light as unerringly 
and as instinctively as if it 
were alive. 


completely mystified the newspaper men 


‘electric current to flow through the electromagnet, or in Captain Roberts, of course, uses selenium in the sume 
some case a relay, and cause the electromagnet or the relay way to produce the effects that made his spectators gasp in 
toact, Ifthe jaris great enough to cause theelectromagnet astonishment. 


It Squeaks But Doesn't Scratch _ 


NGLAND is considering the use 

of anew pen that is made of steel, 
‘quill, or reed, and is cut down to x 
broad, soft nib. No separate pen is 
needed. The child inks the nib and 
writes with it. 

‘The pen moves as smoothly over the 
page as a paint-brush. As the ehild’s 
writing improves the nib is gradually 
cut down until it becomes a point. It 
may be cut to any angle. 

‘A small metal spring on the under 
surface of the nib retains much of 
the ink gathered at the first plunge 
into the ink-well, and thus a 
second dipping is 


not needed for Fred is using 
quite a while. reed pen thet 

Why didn't we Gt faer te. 8 
learn with this Endy not a pot 
kind of pen? 


Breaking Records at the 
United States Mints 


) JURING last year the mints of the 
United States established a new 


| Fecord for speed by turning out 838,- 

| 911,195 coins for this and foreign 

| governments. This was over 240,- 

| 000,000 more coins than were minted 
in the year 1918, 

In American money the number of 
coins was 738,642,000, and their value 
was $20,777,000, Included in this 
coinage ‘were 3,679,000 half dolla 
15,104,000 quarters, 54,529,000 dime 
76,395,000 five-cent pieces, and 588, 
£985,000 one-cent pieces. 

The coinage for foreign countries 
included 9,440,000 pieces for the 
Philippines; 10,000,000 pieces for 
Siam; 3,000,000 pieces for Salvador; 
850,000 for Nicaragua: 3,200,000 for 
Venezuela; and 20,750,000 for Peru, 


Were the Good Old Days as 


& More work, longer hours—not many people 
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Good as They Are Painted? 
would really want to go back to them 


of today 


But the vacuum cleaner swallows all the dust 
Ie raises our of the carpet: the dust is digested. 


in'n large bag. from which it can be emptied he suits; he did 
a Teiare, "Bust capa and ‘aprons ith pl flog sear Is hand wa tend, your git 
tte the house of the vacuum [eted well around the nex rer could be mure that 
leaner: bn Owner can shenge be dremel op be wouldn't may out fate the agit etore he cut into yours 


machinery. The 
lup and held in place by metal bars that ft alongside of Both mill and ashes fell into the 

their necks. “The attendant then attaches the milling ‘ell as several inquisitive fies. Perhaps the 
‘machines and the milk demwn foto the pails. They are Bes were extracted before you. got the mill 
Completely covered and no dust or dirt can get at the mile ‘but they left their’ germe 


Standardized Bodies for Motor-Trucks DAN 


‘HE problems that have held back 

the more general development of 
side-dump bodies for motor-trucks in 
the past included so mounting the 
hody that the contents could be dis- 
charged far enough to the side to clear 
the rear wheels; a low height to 
permit’ hand shoveling from the 
ground; positive control of the body 
ft the moment of dumping and re- 
turning; and the absence of easily 
damaged mechanism, 

‘These problems have been solved in 
‘4 new line of standardized bodies, one 
type of which is shown herewith. 
‘They are offered in all sizes, from one 
yard cubical capacity to five yards, 
and ean be used to carry all kinds of 
bulk material, such as sand, stone, or 
coment, or even lumber. Each body 
of the line is made of steel, is low 
enough to permit loading by hand 
from the ground, and may be oper- 
ated either by a hand-erank or by 
power from the truck engine. 

In operation, the body is first 
carried sideways and slightly elevated 
on the side opposite the dump until 
the center of gravity of the load 
comes at about the point where the 


body tips, Then the slotted elevat- 
ing cams come into action, and the 
body tilts to an angle of forty-five 
degrees, which is sufficient to dump 
nearly all bulk materials and lumber. 


‘The hybrid sirplane-railway passenger car. Instead of 
by a locomotive of an electric motor, the new car fe run by an 


‘The side of 
the body acts 
as a gate and 
automatically 
folds down par- 
allel with the 
body bottom. 
In the hand- 
operated type, - 
twelve turns of 
the dumping 
crank will ring 
the load to the 


i ‘the ardised body which, oper 
tipping point, by the engine, dumps the 
and similarly from one side. At the right 


twelve turns in 
the reverse di- 
rection will bring it back again to its 
normal position. 

‘When it is desired to manipulate the 
body by the engine power, a chain- 
driven take-off is provided’ from the 
truck gearset. A safety release 
prevents damage to the body should 
it strike an obstruction. 

‘The body mechanism is entirely 
above the truck-frame, so that no 
chassis changes are necessary to fit it 
on practically any make of truck. 


being driven 
‘ieplane 


propeller, the motive power being’ an engine whove fuel is, benzol 


Driving a Passenger Car with Wind 


“QOUNDS like an airplane,” one 

might say when he hears the 
novel railway coach coming down the 
track. ‘The whirring sound of a 


strange combination! 

During the severe coal shortage in 
Europe an inventive genius conceived 
the idea of a powerful gasoline-driven 


engine equipped with an airplane 
propeller, being fitted to a specially 
built car. The powerful thrusts of 
the propeller draw in the air, and the 
car is sent over the rails at a speed of 
fifty miles an hour. 

Forty people can be accommodated 
in the wind-driven passenger car, en- 
joying an airplane-like ride safely on 
the surface of the ground. 

n 
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The Two-Bladed Airplane 
Fan for Automobile Engines 


\NE adaptation of airplane en- 

gineering experience gained in the 

war, and now applied to the automo- 

bile, is the two-bladed airplane engine 
fan shown above. 

While the old type of fan is so 
constructed that most of the air 
currents slip off the blades, the airplane 
type concentrates the air currents by 
means of the peculiar spoonlike shape 
of the blades. The air currents are 
thus concentrated into a shaft of 
swiftly moving cool air that bathes 
the engine, keeping it and the cooling 
water at the proper temperature. 
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He Made His Dream of a Noiseless 


By Fred Gilman Jopp 


Engine True 


'E of the early builders 
of gas-engines was a 
man with a dream: a 
noiseless engine, Frank E. 
Covey, of San Francisco, 
worked ceaselessly until he 
produced the object of his 
dream. His combined re- 
ciprocating and turbine en- 
gine was designed to get rid 
of the roar of the exhaust. 
In this engine the exhaust, 
instead of being shot into the 
open air or through an expensive 
muller, is turned on to the rim of the 
flywheel or runner, into pockets just 
close enough together to cut the out- 
going burnt gases into such small units 
that after the pocket passes the port 
there is no more pressure, and there- 
fore no report or noise. 
Tn passing the exhaust port, the 


lest 


A cut-away view of Frank E. 
Covey's xasoline engine. 
Note the absence ef compli 


doing good ? 


Tine engine that 


RE the POPULAR SCIENCE MONTHLY’S prize contests 
Our recent con- 

What Can Be Done with the Exhaust of « Garoline 
Engine," divcoverad, in the incention of the fird prise 
winner, Frank E, Covey. a new light-weight noiseless aso 
if ite inventor's claims are true— 


Well say they ar 


revolutionize the automotive and aeronautical industries, 
Already it has caused enough stir to induce engineers of 
Joreign countries ta intestigate. 


Eprror. 


force of the exhaust striking into these 
pockets sends the flywheel at a tre- 
mendous speed with no back pressure, 
since the rim of the flywheel travels 50 
much faster than the reciprocating 
piston that the flywheel with its 
pockets becomes a seavenger, allowing 
bon to form anywhere. One 
reason for this is that no pa 
dipping in oil to splash more lubricant 
into the cylinders than 
thereby burning up money and burn 
The fan 
the flywheel 
blower, which di 
cool air upwardl 


ch side of 
a double fan 
ges the dravn-in 
and direetly into the 


er; there- 

no piping, and no 
By closing t 

can be run as cool 


struction cool wit 
fore no radiator, 
danger of freezing. 
intake the engin 


or as hot as desired. These are all 
fe that, will ‘appeal very 
strongly to the airplane builder. 


For the airplane, when the 


propeller becomes the balance 
Wheel to a great extent, the 
‘engine can be built at about 
one and one quarter pounds 
to the horsepower, and the 
amount of weight done away 
with will eut down the weight 
of the power plant more than 
60 per cent. For more power, 
an engine of four to. six 
cylinders may be doubled 
by placing another unit on 
the same base and con- 
necting the whole to the main shaft. 
Every moving part ean be oiled from 
the outside through sight-feed lubri- 
cators. 

Ay piston ean be removed without 

erfering with the others. Should 

‘dent occur to one cylinder, 

the piston can be disconnected and 
removed in less than five minutes, 
and the engine started again without 
it, with the engine still in perfect 
balance. : 

In 


t of 


nstruction the engine is 


ina clans by itself. So many features 
absolutely a part of other engines have 
been found unnecessary in this one 
that anyone wcquainted with the cost 
building high-grade machinery will 
ily nee the difference in expense. 
Tn automobile construction, the near 
future is going to demand a car built 
on amaller and lighter lines. This 


to supply that requirement. 


ess light-weight turbine is here 


Every moving part can be oiled from the outside through sight-feed lubricator. Should a piston or 
Siler Decote injured, it can be removed ia five minutes and the eapine operated without 


Let the Wood-Pincher 
Pile the Wood 


HEN there is a cord of 
‘wood to put away, what 
1 saving of time it would be if 
‘one’s arms could suddenly take 
on the power of the giant 
“wood-pincher,” developed as a 
Iabor-saving. device during the 
stringeney of war-times! ‘This 
mechanical wood-lifting machine 
is just what the average boy 
would like to possess when the 
time comes to pile wood. 
Great numbers of tree-trunks 
to be lifted and moved ordi- 
narily demand the labor of 


Milking the Peanut 


you like peanut butter? Then you certainly should 
like peanut milk—and it i much cheaper than cows! 
‘milk, A half-cup of peanut kernels will produce a pint 
mil that is far richer in fat and protein than isthe 
Profesor George Carver, of the Tuskegee Institute, 
in Alabama, conducted the experiments that led to 


Safety First—Out Comes 
the Fuse 


FUSE-REMOVER that elimi- 

nates the danger of a shock 
‘when pulling out fuses is the new 
device of a Waterbury, Conn., 
‘man. When a fuse of this type 
hhas been in place for a long time 
it may be rather hard to remove, 


many men. Somewhat on the 
principle of the “steam shovel,” 
the metal jaws of the huge 
woodpinber open above the 
of logs, snap together upon 
them, and’ take near 
hundred logs for a ful 
then close tightly their iron If not convenie 
teeth, and, guided by chains, de- raise _ peanuts! 
pposit'the jogs in place and start a cheap dairy. 


cow's milk. 
will produce buttermilk. 


Spare the Seed and Spoil the Flax 


J Barope seeds are removed from flax by hand in order to 
preserve hoth seed and fiber. But this method is too slow 
for the American flax-grower: he does it by machinery. ‘The 
flax is held between two rotating rollers and the seeds are forced 
‘out. ‘They fall down a chute directly behind the rollers, and the 
ttraw in withdrawn intact, 

Flax haa been called the most valuable plant that is grown 
because of the diversity of ita uses. From the straw is derived 
tthe linen fiber from which all inen goods is made, from the 
coarsest materials for upholstering purposes, to ‘the finest 


table linen. 

Limca i is reed trom the mad, and ti the hie in 
gredient Tinoleums, and oil-coths, From the solid 
Sie that it ‘ster the ‘ol bs eciaced, of cake, whieh 
is a valuable stock food, is manufactured. " Oil eake is also 
‘used in the manufacture of fertilizer. 


the discovery of peanut milk, He says: 
“Whenever you find an animal produet you will find 
its counterpart in some vegetable.” 
Except for its nutty taste, peanut milk is very like 
It will sour and eurdle, and when churned 
Tt may be used in making feo 
ae coke Reveen tin ed eat 
to. kee 
Cultivate a taste for peanut milk 


‘but with this new deviee the work 
‘becomes simple, 

‘The jaws that grasp the fuses 
are made of hard fiber, which in 
ssures good insulation. ‘The frame 
is of hard wood. The device ix 
placed so the jaws open around 
the fuse until the handle is 
‘ulled; then the jawa tighten and 
‘withdraw the fuse, 


‘cow in the back yard, 


‘This New Field-Gun Burst on Test 


RECENTLY a new type of feld-gun just designed was fred at 
‘one of the army proving stations, with the result shown in 
the photograph. ‘The. piece was first tested for strength by 
firing an extra heavy charge. As the gun passed this test satis- 
factoriy it wan considered safe and the board of oflicers who were 
‘conducting the test crowded around to watch the firing. On 
‘about the fifth shot the gun exploded, hurling pieces in all 
directions, and leaving only the carriage intact. 

‘The piece of metal held by one of the spectators ix part of 
the gun barrel. "Pioces of this character were hurled ‘among 
the bystanders, but fortunataly there were no casualties, hough 
fone officer had his overcoat cut by a fragment. Experts who 
‘examined the wreckage attribute the accident to a flaw in the 


metal. 
‘Why the gun didn't burst on the high-pressure proof charge in- 
stead of on a low-preasure shot will probably never be explained. 
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Heating Rivets in a New Way 


THE man who stands upon x steet 
tinder overhariging a dingy street 
chasm, and whose job itis to demonstrate 
his ability to tons red-hot rivets to an~ 
‘other workman, has more than or linary 
terest in the new type of furnace de 
iqned for the heating of the rivets 
Tn five minutes he ean ereate in this 
furnace n temperature of 3000° F., one 


quarter as h ‘the sun, With) the 
flame burn brightest, “he can 
fon a crane and life I to 


n keep a 
arth just 


the fuel used In the fure 


nace, rans(ormed into a gas and 


It ie 
blown by compressed air at a pressure of 


ighty or ninety pounds to the square 
inch, and the furnace is said to operate on 
36 of a gallon an hour. Iti claimed that 
the flame burns without hydrogen and is 
therefore non-oxidising, wo there is no 
danger of burning up the rivets or tools 
left in the heat of the flame. 


Removing the Cherry's Pit 


HHERRIES may bo pitted in the ma- 
chino shown below in thin fashion: 
Fin, pluck off the stem and fit the up- 
hit cherry in the curved base of the 
itine-machine; then press down on 
the handle and force the pit out through 
the hole in the center of the base. A 
spring sends the handle back to its 
original position 
‘Owing to the sudden falling off of the 
cocktail business, however, we fear that 
many a young cherry will have to go 
Dogging ip the future, 


He Shoots His Toy Airplane from 
a Gun 


Pt OM goes the gun, and out shoots 
‘& toy airplane. —It\ travels grace- 
fully through the air for about two hun- 
dred feet and then drops gently to the 
‘earth. 
‘The gun is made like an air rife, except 
that there isa ait in it running from the 
trigger to the nozzle. And inside there is 
f strong spring attached to a small catch 
that slides back and forth through the slit. 
‘The boy attaches the tal of the airplane 
to the catch and drags the airplane down 
toward the trigger. The spring contracts 
and is caught by the trigger. After he 
has aimed the gun he pulls the trigger. 
‘hig releases = spring and the airplane 
oots off 


House-Moving by Motor-Truck 


WEI, many New Yorkers pay. 
‘two hundred dollars a month for 
4 first-clam four-room apartment, it is 
said that in Cincinnati one ean buy & 
four-room house for that price. Not 
that Cincinnati has anything to do with 
It. The government built the houses, at 
fs cost of fifteen hundred dollars each, for 
the workers in munitions planta in’ the 
neighborhood, 

The munitions workers having gone 


elewhere, theae houses are now being 
Sold. But they must be removed by 
their new owners within sixty, days, 
‘That explains why on the roads leading 


out from Cincinnati may often be seen 
great trucks lugging the houes away. 
ich of the four-room houses is 


wuipped with electriclight wiring and 
fixtures, and an excellent bath-room 


Trying Out the Seeds 
Dhol these days of under-production, the 


parlor-table 
value. 

‘The tester is provided with a bottom 
tray, which not only protects the user 
from dirt and drippings, but which also 
‘makes unnecessary any further attention, 
after the first operation. 

‘On the bottom of the tray is a blotter 
‘over which there is a pad that holds and 
‘supplies the necessary moisture, ‘This 
pad is perforated with compartments, 
and in these the seeds to be tested are 


seed-tester proves’ it 


‘The testing ie best done in late winter 
for very early spring, as usually too litle 
Hime remains to be sure of the quality of 
the seeds if the gardener waits for 
the planting season, 


HE British submarine M-1, which mounts a 12-inch 45-caliber 
‘gun, is the most powerful undersea eraft in the world, and 
represents a new idea in naval warfare. 

Tt was completed in August, 1918, just before the end of the war, and 
was to have been used in convoying merchant ships which might have 
been attacked by enemy light cruisers. As a matter of fact, the M-l 
has never been in action. 

‘This unusual craft is 200 feet long, and has a displacement of 2,000 tons 
and a speed on the surface of about 16 knots. There is the usual recoil 
arrangement made for the big gun, but despite this the submarine goes 
back about ten feet in the water, from the recoil, whenever the gun is 
fired, 


Popular Scierce Monthy 
It Is Midsummer Now in 
Northern Mars 


EEN through a telescope, the bright planet 
which everyone notices in the east after 

sunset appears as an exceedingly interesting 

object. It is Mars, the mystery world. 

‘Just now the earth observers see Mars in 
the height of its northern midsummer, The 
polar snow-cap has melted to its smallest, and 
many of the curious dark markings seen upon 
its yellow deserts and called “canals” have 
vanished under the sun’s persistent rays. In 
the far southern region of Mars midwinter pre~ 
vails, and as the planet is observed through 
the rest of the year the coming of spring in 
the southern hemisphere will be witnessed. 

Tt is strange to look across the gap of more 
than 50,000,000 miles and see the changing 
seasons ‘displayed upon another world! On 
April 21 Mars will be in opposition and on the 
27th it will be closest to the earth. 

‘The distance of Mars from the earth at the 
present time, is about 15,000,000 miles greater 
than it is possiblefor the planet to approach, but 
it is closer than during the opposition of 1918, 


Sunken Ships Lifted with 
Air-Bags 
METHOD has been devised and success- 
fully tried by which sunken ships can be 
salvay with comparative ease. Instead of 
ting heavy’ steel tanks whose weight must 
be added to the lifting foree employed, the 
new way isto place fabric bags inthe hull of 
‘the vessel and inflate them with air. To 
nugment the effect, » number of bags may be 
attached to the outside of the hull. 
we made of very strong rubber 
vas, are from 30 to 40 feet 
isplace from 50 to 100 tons 


AIR FR 


of water. 
‘There is no difficulty in placing them 


inside the ship's hull. They are flexible and 
can be folded to fit a small space during 
transportation, in this respect being very 
different. from’ the more clumsy steel tanks 
‘ordinarily employed. 

In order that the compressed air within 
the bags will not he forced to the bursting- 
point, each bag is provided with an auto- 
matic blow-off valve. When placed in the 
ship the bags are flat and lie against the 
girders, and the vessel begins to rise when 
sufficient air has been blown into the 
bags. 

Since the bags are placed just where the 
greatest weight is encountered, the ship can 
‘be lifted without any severe strain on the 
sstructure—a very great advantage over the 
old method. 

‘The first vessel to be salved by this system 
‘was the steamer Main, which had been sunk 
by a German submarine in Luce Bay, off the 
eoast of Scotland. ‘The bags displaced one 
hundred tons of water each, and weighed 
‘only one ton complete. 

Larger bags are being made, and it is 
rumored that the Lusitania be raised 


3 


Bi 
Si 
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from the bed of the ocean by this system of 
air-inflated bags. 
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Let the Truck Lift It 


She’s a Dog-Catcher 


EXT time you pick up a stray dog or cat and 

‘send for the wagon to take it away, don’t be sur- 
prised, when you hear the dog-catcher’s wagon, if a 
‘woman jumps from the front seat, runs up the steps, 
and rings your door-bell 

During the war the shortage of men dog-eatchers in 
American cities made it necessary to hire women to 
take their places. 

In the picture below you see Mrs. Laura Dietrich, 
one of Denver's dog-eatchers, putting a poor little stray 
pup into a pen, The pens in the pound are quite 
desirable from a dog’s point of view. There is a clean, 
comfortable bed in each pen, and even a chair for 
visitors. 

Lost dogs and dogs that never in all their lives had 
any owner are placed side by side. If, within a 
certain length of time, no one claims or asks for any 
dog in the pound, alas! he is killed. 


Shjectr the “holt seructure 
Ghletched'ond'"druwt down the verted. bert 


EN men tugging at a 4,000-pound weight may 

finally be able to move it to the desired spot; 
but the work of all ten ean be done very expedi- 
tiously with one of the new erane-trucks. Easily 
the electrically driven truck travels over to the 
pile of heavy machinery, extends its sinewy arms, 
picks up the massive weight, and swings it around 
in the most cramped quarters of a storage room, 
setting it down in the exact spot intended for 
stacking. At the present high eost of labor, one 
can imagine the expense of employing men to do 
the work that this elever piece of mechanism 
ean do. 

‘The truck has a two-wheel drive and a four- 
wheel steer equipment, and is capable of being 
made into a four-wheel steer truck. The cost of 
operation varies, of course, with the facilities for 
charging the batteries, but under normal con- 
ditions the crane-truek ean be oper- 
ated for one hour, moving a load of 
4,000 pounds, at a cost of about ten 
ents, including the operations of 
starting and stopping. 


A Bath-Tub for 
Sun-Baths 


‘OR certain skin diseases the 

‘curative power of sunlight 
hhas long been recognized, and 
many people who have availed 
themselves of no stronger 
remedy than sun-baths hi 
been restored to health. Realiz- 
ing this, an enterprising doctor 
of Brittany has constructed a 
special type of bath-house. It 
is designed to collect the sun- 
light even when the sun is low 
and its light weak. 

A lens is arranged to follow 
the motion of the sun, and to 
concentrate the rays upon the 
patient, who is hidden from 
view in the bath-cabin. The 
cabin itself revolves and the lens 
brings the rays to bear upon 
any part of the body desired. 


shortage of men dogcatchers brought about 


war women came to the rescue. Here is one of 
rete dog-catchers putting one of the pups in is pea 


Home, Sweet Home—This Time 
It’s a Trolley Car 


ND the landlord raised the 
rent again! But Thomas 
O'Mara refused to pay it. 
He took his rent money, 
bought an old trolley ei 
with it, and made the trolley 
his home. 

‘The motorman's box is now a 
kitchenette, and the inside doors 
of the car will shut out the 
fumes when Mrs, O’Mara cooks 
‘corned beef and eabbage. The 
seats along one side continue to 
serve as seats, but those on the 
other side are used to support 
the table and beds. ‘The ear is 
curtained off into separate 
rooms. ‘There are windows all 
around, plenty of fresh air, sun- 
shine—and no rent to pay 
What could mortal wish for 
more? 

‘We do not know where Mr. 
O'Mara keeps his trolley car, 
but probably a kind-hearted 
neighbor offered his side yard, 
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Things New for All the Members of the Household 
ynottnbodkics some! 3 
| s am aise aeepeeee: | & 


This broom’s Japanese 
inventor claims that the 
joint ‘enables the user to 

iz in corners conveniently, 
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Do a with Tools and ies 


‘The portable belt conveyer has found a wide range of usefulness in loading and un- ‘The purpose of this appa 

loading cars and trucks and in storing material such ascoal,coke, sand, and gravel ratusis to mold inte shape 
‘the babbite metal 

hat ‘are used in sh 

hhangert and Journal-boxes, 


the only means of 
of adry-cellCon- 
{act may be made directly tothe battery 


(Rigne) Emery whee party cow. 

‘with a hood, which catches 
the dust from the tire ‘and 
then draws it off through « 


In manufacturing boots, those 
‘made with the so-called frietion 
Hining "atic to. the lasts, A 
portable boot stripping machine 
Femoves them quickly and easily 


fniy ninety pounds 


+, 


he fot tsa of his tthe rune the 
entire length ofits feame, thus permit: 
ting convenient operation rom any post- 
tion. ‘Tool-rest and tailstock have 
‘unusually large bearing surfaces which 
fnwure’ great’ rigidity’ and accuracy 


bd ieee: 


She’s Made of Wood and a 
Thousand Wheels 


YYGMALION made a statue, loved 

it, and it eame to life for a short 
time. ' But that happened centuries 
‘ago. Dr. Nixon, of San Francisco, 
has built a statue answering to the 
name of Isis. She reclines on a divan, 
gorgeously clothed, and spends most 
of her time playing on a zither. She 
knows sixty-four tunes, 

‘There is no gray matter in her pretty. 
brown head—just wheels, a compass, 
and bottles of colored liquid. In her 
bosom are more than three hundred 
wheels, and in her entire body more 
than a thousand. She is a mechanical 
masterpiece, Dr. Nixon has spent 


In a sudden shower, a protector made of adjustable 
‘bars and canvas is quickly erected on the bus-top 


Caught in the Rain 


‘OU are sitting on top of a bus, enjoying 

‘an early warm spring day, when a sudden 
shower comes down. What happens if you can't 
find a seat inside? 

But buses may soon be equipped with rain- 
protectors like the one shown above. In fair 
‘weather, the protector slides into place beside the 
seut and is hardly noticeable. It is simply a combi- 
nation of jointed metal bars and rolled-up canvas. 

When it rains the bars are extended, the eanvas 
unrolled, and the seat will be well protected at 
front and side from the rain. Since the bus moves 
forward, there is no need of protecting the back 
‘of the seats. And the side toward the aisle is left 
‘open, so that passengers can get out without 
trouble, 


twelve vears putting her 
together and he says she 
can do nearly everything 
but speate 


Isis, an image 
carvedby theman 
ot her side, can 
lay” sixty-four 
funesonhersither 


Safeguard the Children by Foot-Printing Them 


RE you afraid your child will be 
Kidnapped? Have the boy foot- 
printed! Thus has the Bertillon sys- 
tem of finger-printing criminals been 
expanded and the new method of 
identifieation been made to apply to 
lost children who are too small to give 
the police any information about them- 
welves, The method also ix service 
able in maternity hospitals, where the 
matter of identification of children 
might become complicated. 

‘Anxious mothers who fear their 
children might be lost or kidnapped 
may take them to-the police station to 
have foot-prints made. Examine the 
skin of your hand under a magnifying 
glass and you will see many ridges and 
furrows. "No two people are provided 
by nature with similar finger- or foot- 
prints in the matter of pattern or 
minute details in the ridges where the 
perspiration glands have their open 
ings. “By thelr fool-printe ye shall 
know them,” might be an adaptation 
of the old saying, the little ridges of 
hands and feet providing the only 
absolute means of identification known, 

‘The Chinese were pioneers in recog- 


nizing the value of the finger-print as a 
means of preventing forgeries. When 
a will was read to the beneficiaries, 
their approval was attested by their 


Foot-print ofa twen- _Foot-printing a 
ty-montha-old boy. orkidnapped. 
‘The police could surtace evenly 
him out of any stam 


finger-prints attached to the docu- 
ment. A finger-print beside the signa- 
ture on a check would make forgery of 
the writer's name an impossibility. 


boy for kdentification if he should be lost 
‘The child's foot ix brought in contact with a 
inked, and it ix then evenly impressed upon 

‘the bottom: 


April, 1920 


HEN you emerged 
from the measles your 
room was fumigated 

0 that the rest of your family 
wouldn't catch ‘em. Just 20, 
When part of a tree becomes 
Giseased,. the other trees are 
also fumigated so that they 
won't eateh disezses. 

But fumigsting rooms and 
fumigating trees are vastly 
different jobs. By closing the 
door you can shut off a room, 
but in order to fumigate a tree 
you must put a tent around 
it to shut it off from its neigh- 
bors. 

‘What is the quickest, east 


\- 


Fumigating a Sick Tree 


A balloon drops a tent over it and the deadly parasite-killing fumes are released 


By P. Schwarzbach 


est, and best way of accom; 
plishing this? 

Mack Swain, of Los Angeles, 
will tell you to drop a tent 
over the tree by means of a 
eaptive balloon, 

Perhaps you have heard of 
Mack Swain. He is a well 
known slap-stick moving- 
picture comedian. He hes 
recently patented his idea of 
fumigating by balloon. 

The tent is hooked to the 
balloon, which is moved until 
it is directly over the tree. 
‘Then the balloon is lowered. 
‘The tent opens like a para- 
chute, and settles comfortably 


‘Tue tout was fastened into, place 
sand then deadly fumes were releaved 
{inside of It: the insects und. their 
‘ces were quickly Killed, whereupon 
‘the’ balloon earsied x! tent any 


over the tree. The balloon is 
then unhooked and starts back 
for another tent, for another tree, 
while the tent it left bebind is 
fastened to the ground. 

Hydrocyanic acid does the fumi- 
gating. It is a deadly volatile 
poison, and as it fumes away it 
kalls ali the insects on the tree, and 
even the Insecta’ eggs. ‘This acid 
is also known as Prussie acid, 
It has the seductive odor of peach 
blossoms. 

‘When the tent is securely fas- 
tened, the tanks of hydrocyanic 
acid ‘are shoved underneath it 
and opened. After the fumes 
have done their deadly work the 
balloon is brought back to the 
scene of action, the tent is 
hooked on again, and away the 
balloon goes to another tree. 

Mack Swain, the inventor of 
this device, is not the only 
moving-picture comedian who is 
interested in it; for Chester Conk- 
lin, who spends his working hours 
trying to dodge pies, dough, and 
soft tomatoes, has bought a forty 
per cent interest in the patent. 


Buzz-z-z—You Forgot the Light 


ID you ever 
hear the story 
of the man who left 
anelectriclight burn- 
ing on the day he 
started on a. trip 
around the world? 
‘When he returned it 
was still burning 
and he had to sell 
his house to pay 
the bill. 
‘There has recently 
been invented a 
switeh that makes it almost impossible 


to forget to turn out the light. It is 
intended primarily for cellar, uttic, and 
closet lights, although it is equally 


serviceable elsewhere. 
‘Ax soon as the light is turned on, a 
gentle buzzing begins, continuing until 
the current is switched off. The device, 
which is merely a combination of an 
ordinary snap switch and an alternat~ 
ing-current buzzer, 
and soon pays for itself. 


The Postman Brought 
This Wall-Paper 


‘ATHER BUCCI, a Califor- 
nian, has papered a room 
‘with 105,000 stamps coming from 
thirty-five nations. Three designs 
compose the walls: one from ceiling 
to pleture-molding, one from pieture- 
molding to chair-level, and another 
design from the chait-level to the 
floor. ‘The design includes the Ameri- 
ean and Italian flags, all in stamps. 
It took Father Bucci about ten 
years to collect the stamps, and 
another six months to arrange them. 


sted on cloth 20 
jean be removed, 


easily installed - 


wall you tum i off, its partner will buss 


It Tells the Time 


Hereis the mech- 
‘anism, showing 
the strip of fm 
‘upon which is re- 
corded. the voice 
that announces 
the hours. 

horn projects the 
sound upward 


In about five min. 


Popular Science Monthly 


in Words 


“"DHREE o'clock!” 

This clock does 
not strike. Tt speaks 
and tells you the hour 
and even the quarter~ 


hours, Such is the 
marvel of an English 
clockmaker. 


‘The mechanism of 
the clock is connected 
with a film on which 
has been recorded the 
human voice, The film 
moves so that a phono- 
graphic arrangement 
connected with a horn 
operates when the hour 
or one of its quarters 
is to be announced. 

In the ordinary pho- 
nograph the stylus, or 

“needle,” travels around 

the grooves of a cylinder 

or disk upon which the 
sound waves have been 
recorded. In the speaking 
clock the needle is station- 
ary, resting upon a strip 
of film, which travels over 

‘a drum, and with slight 

latitudinal motion it fol- 

ows the oscillations of the 
sound waves record 
upon the film, 


"The 


Outdoor Moving-Picture Shows 


'ERE come the movies!" This 
is the shout of the children in 
country villages when they see a 
certain motor-truck coming down the 
road. Indeed, traveling movies are 
now common in Europe, because di 
light is no longer an obstacle 
0 outdoor shows. 
‘The invention that made 


ing upon it while tran 
ting the rays from the oth 
side. 

With such a screen, all 
that is required is to keep 
the light from the outside 


from mixing with the light of the 
image on the side from which it is 
projected. ‘This is done by enclosing 
the projecting apparatus in a light 
tight compartment. The invention 
lends itself to many applications, 


‘this wall-paper rep- 
Ferentsten yearsot 


Stamp-collecting 
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It Simplifies the Cains 3 of Girdes:in in Glass 


‘AVE you ever tried 

to cut a circle out of 
aa plate of glass, and if so 
how did you succeed? 
"The surface of the ma- 
terial is so smooth that, 
even if your glass-eutter 
were fixed to a compass, 
it would not enable you 
to cut a clean circle 
unless a special arrange- 
ment were made on the 
order of an interesting 
invention that has just 
been patented, 

‘The operation of the 
device is simple. ‘The 
plate of glass to be cut is 
Inid on a table and the 
upright standard of the 
cutter is securely fast- 
ened. An arm extends 
from this standard, ter- 
minating in another up- 
right tubular standard 
from which extends a 
bar bearing a seale in 
half-inehes. 

‘The glass-cutter is at- 
tached to this bar, and 
rotates around the sec- 
‘ond standard, which is 
clamped down by the 
little spindle-head on top 
of a strong spring. If 


‘The left hand tems a spindle-head, which clamps 
the standard down upon the plate of glare, while the 
Fight hand adjusts the position of Uhe glass-cutter 


‘The right hand now prepares to swing, the cutter 
around the standard to mreep ovt the circle, By this 
anew device you can cut glass quickly and accurately 


the circle is to be i 
inches in diameter the 
cutter is slid outward on 
the bar threeinches along 
the sesle, and with a 
sweep of the hand the 
gliss can be quickly and 
accurately cut, 

Decisive action, the 
accurate sweep of the 
hand, and the right pres 
sure ‘are demanded of 
the glass-cutter if he 
would make a perfect 


‘The mechanical ar- 
rangement of the com- 
pass enables one to give 
just the right pressure 
bearing upon the glass 
while he sweeps out the 
circle, The device being 
clamped to the table in 
a fixed reletion to the 
position of the sheet of 
‘glass makes it poasible to 
cut duplicate circles with 
the utmost economy, 

Every circle will come 
from the same portion 
of each plate or sheet, 
and there will be no 
haphazard — guesswork, 
resulting in loss of 
material, 


When Coal is Short Run the Factory with Tractors 


of industry turning. Outside the factory building the heavy 
oad roller did the work of the tectrie motors. Inside the 
felsing fhe eae cogines did the’ duty, eeing he macinee 

“Several tractors were also tsed to drive generators, 
Sot nee funitbed Seer for lighting the ee pany 
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Hitting the Moon with a Rocket 


Professor Goddard of Clark College plans to fire off a 
cracker right under the nose of the man in the moon 


FEW months ago the plausibility 

of reaching the moon was con- 
sidered in these pages on the basis of 
some calculations made by the French 
‘aeronautical engineer Robert Esnault- 
Pelterie, who showed that the most 
eompact explosive known did not 
carry within itself sufficient energy to 
convey it to the 


By E. F. Richards 


feet a second, as in the ships’ rocket, 
the charge required, per pound carried 
to the moon, would be the seventh 
power of 602—that is to say, 14,290 
million million tons! 
It will thus be seen that Professor 
improvement in the design 
of the sky-rocket has, at a single step, 


fessor Goddard has not only worked 
‘out the problem on paper: he has 
conducted experiments to furnish the 
‘experimental data required. 

‘It would, of course, be impossible to 
follow the course of such a small body 
through the 240,000 miles that sepa- 
rate us from the moon. But the rocket 

could be made to 


moon by its own 
power. 

Now Professor 
Goddard of Clark 
College, Worces- 
ter, Mass,, comes 
forward with com- 
putations and ex- 
periments — that 
east an_ entirely 
new light upon 
the situation, In 
the first place, it 
is to be observed 
that, in order to 

ach the moon, 
itis not necessary 
that the explosive 
‘employed should 
possess sufficient 
energy to carry 
the whole of its 


| 
; 
i 
i 


AF 


a 


Fuse: 


carry a charge 
of flash ~ powder 
arranged to go off 
when it hit’ the 
‘moon's dark sur~ 
ny | face, the event 
being brought off 
about the time 
of new moon, 
‘And the amount 
of flash - powder 
required can be 
easily determine 
by a simple ex- 
periment. Pro 
fessor Goddard 
found that one 
fifth of a grain of 
powder made a 
fash plainly’ visi- 
ble at a distance 
of two and one 


IAERED 
TUBE 


weight to our sat- 

cllite, For, as a rocket proceeds on 
its course, it continually discharges a 
part of its’ mass, so that only a fraction 
fs carried (ie whole distance. 

Secondly,—and this is where the 
signifieance of the recent computations 
and experiments appears,—it has been 
found by ealeulation that the.velocity: 
of the gases issuing from the rocket, by 
which velocity the kick is produced, 
has an extraordinarily great influence 
upon the amyunt of explosive required. 
Professor Goddard has succeeded, in 
his experiments, in raising the velocity 
of the gases discharged by the rocket 
from 1,000 feet a second, the best 
performance of ships’ rockets now on 
the market, to 7,000 feet a second. 
The best rifle hurls its bullet out of 
the barrel with an initial velocity of 
Jess than 9,000 feet a second. 

‘The full significance of this can be 
appreciated only when we consider 
some actual figures. So, for example, 
Professor Goddard's ‘computations 
show that in order to kiek one pound 
from the earth to the moon requires, 
under the most favorable circum- 
stanees, an explosive charge of 602 
pounds. This is assuming a velocity 
of 7,000 feet a second for the gases 
discharged by the rocket. But if we 
were restricted to a velocity of 1,000 


transferred the enterprise of hurling 
missile to the moon from the class of 
utterly impractical dreams to the 
domain of entirely feasible and even 
comparatively light tasks. 

‘The principal feature of Professor 
Goddard's improved type of sky- 
rocket is the:tapering nozzle, designed 
on the principle of the turbine nozzle, 
480 as to utilize the work of expansion 
of the hot gases. This design has in- 
creased the efficiency of the rocket 
from two per cent, the best perform- 
ance attained hitherto by any rocket, 
to sixty-four per cent, exceeding by 
far the record of even the very best of 
internal-combustion engines. 

For the present we may leave out 
of consideration the plan of anything 
like a personal visit to the moon—the 
chief difficulties here are physiological, 
not physical. But we can, if we 
want to, reach out 
long arm and tickle 
the moon, as it were. 
Here a new problem 
arises. Suppose we 
send a rocket to the 
moon. How shall 
we know whether our 
aim has been true 
and the shaft has 
gone home? —Pro- 


fourth miles. To 

juce an equally visible effect at 
Tisdinanee af iia moon’ would 
require, accordingly, a charge 
‘of about fourteen pounds. As- 
suming that the total weight 
of flash-powder, plus acces- 
sory apparatus, were four 
timesthisamount, thetotal 
charge of explosive re- 
quired would be about 
seventeen tons.  Profes- 
sor Goddard's invention 
{s intended to earry aloft 
registering instruments 
and even cameras. 


Professor Goddard, of Clark College, has invented a rocket that 
operates on entirely new principles, and that would make it 
Domsible to hit the moon.” It has been estimated that with 
Ordinary rockets it would take 14,290 million million tons of 
explosives to reach the moon. Professor Goddard's rocket 

+ requires only 602 pounds, becavse the gases are discharged, not 
‘at the usual rate of 1,000 feet a second, but at 7,000 feet. The 
fastest projectile hurled from a rile has a velocity of less than 


‘equal to the total weight of ammunition discharged by a battle 


‘Ship when it shoots off all ite guns at once. In other words, 
Profesor Goddard's improvement at a single step transfers the 
enterprise of hurling the misule to the moon from the class of 
impractical dreams to the domain of comparably simple tasks 
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Spring Cleaning the Automobile for Summer Economy 


By Fred Gilman Jopp 


UTDOORS na- 
‘ture is dressing 
field and tree 

with new style 

greens. Indoors 
your wife serves the 
meals on the kitchen 
table and clutters up 
the floor with rolls 
of earpet~it’s mere- 
ly spring cleaning, 

Your share is await- 

ing you, so put on 

‘your overalls, go out 

to the garage, and 

take the car out of 
winter storage. It should be gone 
over at least once a year, to eliminate 
many of the summer troubles that 
result from lack of preparedness. 

‘To make a thorough job, it is best 
to start at the front of the ear and 
work back to the rear axle, 


To Find the Leaks 


First, disconnect the radiator from 
the car und take it off. Plug the inlet 
and outlet holes with wooden blocks. 
Stand the radiator on the floor and 
foree water into it with a hose. If 


tia simple matter to jack up the wheels 
‘of the ear and lubricate the four springs. 
‘A thorouth greasing at this. time wil 
iminate all" thone’ annoying squeaks 


there are any leaks they will now be 
visible. Scrape these spots with an 
old knife and cover them with solder- 
ing acid, “Then apply the solder with 
asoldering-iron. Wash out the ra 
tor with a solution of hot water and 
washing soda, and rinse out with eold 
‘water from the hose a few times. 
Cover the gasoline line carefully. 
Disconnect the joints and blow into 
them with the tire-pump. ‘This will 
remove any sediment and save a 
possible stoppage of gasoline later on. 
Examine the line for leaks. Some- 
times dirt works into the earburetor 
strainer and collects there. Wash it 
ut carefully or it sill eause trouble. 
Drain the old gasoline from the tank 
it is no good now except for cleaning 
purposes, for its strength is gone. 


Use the hand erank to determine the 
engine's compression. You can tell by 
the “feel” of each cylinder whether the 
valves need regrinding. If they are 
ground at this time they will go for a 
long time in the busy season before 
they need grinding again. The fine 
grinding compound is best, since the 
coarse usually leaves in the valves 
deep ridges that must be ground 


Wash the engine carefull 
fare through with the grindi 

mn, OF some of the compound will get 
to the cylinder walls and continue to 
grind into your expense account. 
Make sure that there is a clearance 
between the valve stems and lifters; 
‘otherwise the valves will not seat and 
there will be leakage. When adjust- 
ing the lifter, test for clearance after 
the jam nuts have been tightened, 
for the tightening of the locks may 
alter the adjustment. 


Taking Your Cer in Hand 


Serious repairs on the ignition units 


must be taken to an expert, Don't 
try to make them yourself. “A study 
of your car's wiring diagram will be 


valuable at this point, for with it you 
ean trace each wire to its respective 


terminal. In- 
spect the 
spark-plugs 


for cracked 
porcelains; 
clean and 


adjust’ the 
points that 
should be 
spaced the 


distance of a 
thin dime 
apart. Ex- 
amine the 
iring for 
rotted insula 
tion, taping, 
and applying 
when neces- 
sary. Clean 
and tighten 
all terminals 
and support 


ing wires that Inck 
proper fastening. 

Remove the cover 
of the ignition dis- 
tributor, and use a 
fine flatfile tosmooth 
down the point 
but don’t remove 
more metal than is 
necessary. Adjust 
them when you are 
finished using the 
gage provided for 
the purpose, 

Carbon. brushes 
that stick can be 
loosened with a drop of gasoline; 
‘weak spring pressure can be increased 
by pulling the spring apart with the 
fingers. 

The steering wheel play may be 
taken up in the gears at the bottom of 
thesteering-post. Tighten all knuckles 
and lubricate carefully. Should any- 
thing go wrong here when the car is 
under bad accident is sure to 
result, 

Drain the transmission and rear 
axle assembly with two quarts of 
kerosene to flush out each casing, and 
refill with a standard lubricant. 

Go over the brakes carefully; clean 
them and fit new clevis pins if neces- 
sary. Adjust the brakes by jacking 
both rear wheels from the floor and 
allowing the engine to run with the ear 
in high gear. See that both wheels 
stop the instant the brake is applied. 

Lubricate every part as explained in 
your instruetion book, 

‘The differential, axle, and universal 
joints are difficult to get at, and are 
therefore often neglected. Get after 
them now and clean and lubricate each 
part carefully. 

Look over the chasses and body. 
ighten all loose bolts and nuts. ‘The 
front axle rarely needs attention, but 
if there is too much end play, take off 


The Thermometer 
The 100% Efficient 
Cook 


“My Wife’s strawberry jam” 
Oh, MAN, what eating! 


if one jar in a dozen “works.” No 
housewife is a failure because of that, 


But, suppose a canner putting up thousands of jars of 
preserves, or baking beans by the million, loses one jar or 
can in twelve. What would happen? Bankruptcy. 


it then that your old-fashioned home cook —your idea 
pesn't show 


son why one can 
tv good 


od. dips into the 
fe your Ginger, that rol 


heat ifthe temperat 
the regulator responds fntantly by moviog Jou 
Peon 


Taylor Instrument Companies 
Rochester, N. Y. 
Thee. So Sr Throne fo ry far 


iPinterested willbe sent” you 


the hub caps and adjust the bearing 
cones so that the wheels will turn 
easily without dragging. Fil the eaps 
with grease. This will be forced 
through the bearings and will thor- 
‘oughly lubricate them. 

It when adjusting the wheels a 
grinding sound isheard in the bearings, 
take off the wheel. There may be a 
broken ball, a scored ball race, or 
worn cone,” Replace them with new. 


Look to Your Storage Bottery 


Start the engine and note whether 
the ammeter indicates the proper 
charg 


that the lights are burning 
ly, and that the storage battery 

trength of 1.275 at least. If 
the battery has been left on the ear all 
winter it is ruined, and if it shows no 
strength or the plates have turned 
white, take it to a battery station for 
overhauling. Hold your hand at the 
bottom of the radiator to see if it 
gradually grows warmer—this denotes 


Pull the throttle 


When the surface is in good condi- 
tion and it is desired merely to freshen 
the colors, clean off all dust, dirt, and 
grease with benzine or turpentine. 
‘Next sandpaper lightly to cut the gloss, 
and then apply one or two coats of a 
good automobile finishing varnish. 


How to Paint Your Automobile 


If it is desired to change the color, 
first thoroughly clean off all foreign 
matter with sandpaper, apply two 
coats of automobile enamel of the 
desired color, and varnish, 

‘When the surface is in bad condition 
and the paint has been chipped or 
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cracked, remove all loose particles and 
prime such spots with lead and oil 
primer, composed of lead in oil thinned 
with turpentine and a little Japan 
drier. Allow it to dry for twelve 
hours. Deep eracks and dents should 
be phigged with filler and knifed on as 
you would use putty. Allow to dry 
eight hours, and sandpaper level. To 
even up the surface, apply one or two 
brush coats of the filler and surfacer, 
eight hours apart, toning down each 
coat with sandpaper. 

‘Next apply one or two coats of good 
automobile enamel, and the job is 
done. If, however, an exceptionally 
hhigh finish is desired apply a coat of 
automobile finishing varnish, 

‘These various treatments, will give 
your car a factory newness. 

Care in the operation of a ear just 
after overhauling is as essential as in 
that of a new ear. Don't forget that 
it takes only a few minutes of careless 
operation to cause great damage to 
your automobile. 


Up the Amazon River with a Piece of Wire 


WO out of three of my canoes had 
kone under in the Rapids of the 
Devil, and with them had disappeared 
all my instruments, maps, and records. 
Seven out of nine in the party had 
‘been thrown into the whirling, roaring 
waters, and had just escaped with 
their lives. T had gone under four 
times, and had been carried a mile 
down the cataract before I was saved 
by rasping the low overhanging 
branch of a great tree that stretched 
far out over the waters. Fortunately, 
cone of the boats had escaped, and by 
its use the struggling men were 
rescued, The accident had occurred 
about four miles down river from our 
ntarting-place below the falls of the 
Papagaio, near the Indian village of 
Utiarity. 

Utiarity consisted of a telegraph 
station, a storehouse, a few adobe 
huts, and about. fifteen wickerlike 
structures in which the Indions lived. 
In the storehouse I found, to my 
delight, a copy of the nautical almanac 
for 1914, which I had left behind on 
our first start, an extra copy that I 
could spare at that time. I took this 
copy along, as reading matter, eve 
thing of that sort having been lost. 
Rather poor reading matter, and T 
little thought at the time how valuable 
it would prove later. 

‘As we journeyed down that inter- 
minable waterway, with its never- 
ending forest-covered banks, its many 
rapids and cataracts, I was often 
troubled to know just where we were. 
T had noticed that the sun was ap- 
proximately in the zenith. We were 
traveling north. At that time of the 
year, February, the sun was also 
traveling north." My nautical almanac 
gave me the position of the sun at 
noon at Greenwich. If I could find 
the time of apparent noon at our 

“aday stopping-place, and also be 


By Anthony Fi: 


able to determine whether the sun was 
in my zenith, it’ would be a simple 
matter to compute our latitude; for 
the declination of the sun at Green- 
wich, corrected for the difference in 
longitude, would give me the latitude 


without further calculation. I knew 
our longitude, for I remembered the 
position calculated for Utiarity, and 
the river had flowed steadily north- 
ward, so that our longitude was 
practically unchanged. 

After thinking the matter over, it 
occurred to me that I had a small 
piece of insulated copper wire in my 
pocket. I had carried it there ever 
since I had found it hanging to the 
outside of a small telegraph hut along 
tthe line of the telegraph trail while our 
pack train was crossing the Divide. 
It was not in use, so I detached it, 
thinking that a good piece of copper 
wire should not go to waste.and that 
it might be of value to me later. It 
was! The insulation was burned off 
in our noonday cook fire, and I rolled 
the wire flat between two stones and 
bent it into the form of a square, with 


‘one side prolonged as a plumb-bob, as 
shown in the illustration. A part of the 
wire was bent into the form of a handle, 
0 that the contrivance could hang free 
and be acted upon by gravity. 

‘When the sun seemed near the 
zenith, I suspended the little square 
from the handle, with the top wire 

south. If the sun 
le toward the east, 
shadows from both the top and bottom, 
wires would be thrown on a paper held 
below. When the shadow of the top 
wire covered that of the lower wire, 
giving only one thin shadow line, 1 
Knew it was apparent noon at that 
place. Noon having been determined, 
I turned the square east and west, 
that is, at right angles to its former 
position, in order to determine whether 
the sun was north or south of my 
position. If one thin shadow of both 
wires was projected on the paper, the 
sun was in the zenith, and I had only 
to pick out the declination of the sun 
for noon at Greenwich for the day 
from my almanac, and correct it for 
difference in longitude, to find my 
latitude. 

It was a great pleasure each noon: 
time, if the sun was shining, to work 
the ‘little instrument of wire and 
determine my latitude. I had marked 
off the paper into degrees and half 
degrees on each side of a penciled 
meridian line, using the graduations of 
@ compass ‘owned by Lieutenant 
Loreado, the needle of which was just 
half the length of the plum-bob wire of 
my instrument. These degrees served 
as half degrees for the instrument. 

‘When we reached a point where we 
could meet with men again, I found 
maps, and was much pleased to see 
‘that several of the latitudes secured 
with the little rough instrument close- 
ly approximated the true latitude of 
‘our noonday halts, 


BELTING: 


GOOD, 
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100% G.1.M. Specified and 
GOODYEAR EQUIPPED PLANT 
TOLEDO CIDER & VINEGAR CO. 
TOLEDO OKO 


‘eri 1098, ty The Gaon Tre & Rater Oo, 


100% Goodyear-Equipped—and the G. T. M. 


‘Algrosing canes tion that the Goodyear analysis 
gE. gave promise of ending their continual trou- 

les with belts led the Toledo Cider & Vinegar 
Company to have a single dive studied by a 
G'T:M.—Goodyear Technical Man—and bis 
eon for a oo given the benefit 
hei 


The G. T. M. did not say offhand, “Put on a 
‘Goodyear Bel.” Fis fret request was to eee the 
dive for which a belt was wanted. "He studied 
the actual conditions under which the belt mast 
operate. He fured pulley dimensions center 
teeenter ditances, opera pikes 
He noted that a belt to be successful tn this 
pinot most resist the action of vinegar ack. 
fs a. word, he went to work on the principle 

that a belt ie an integral part of the plant's 

production line. 


The results from the Goodyear Belt applied 
after this study made their own argument for an 
extension of the analysis to the entire 
G. T. M-specified Goodyear Belt held 
where other belts—bought on the basis Pues 
‘whatever the jobber happened to have in stock 
slipped, and Joe power, and ted up unite in 

and delays that cost money. 

PACKING 


Goosen bake ected in her wel spe 
yield. On the press drives there are Goodyear 
Glide Bets, "On the main-lncounter shaft tne 
mission, and on pumping duty, are S-inch, 4-ply 
Gvodyear Hise Steak. eke Reavy, flexible and 
enduring. In line with the same principle of 
very units relation Yo the work of the ‘whole 
Blot, the CTH, specied nly Goodyest 

‘Acid Hose for the conveying of the 
prodoct pressed gut under the, acton of the 
power carried by the belts. Atthe end of a full 
Season's run, the pment shows 

no wear and has furnished nev records 

energy conserved and power transmitted. 


Single drive or entire plant, the G. T;, M. looks 
‘any problem put up to him in the light of its 
felation to profitable production. "And the Good- 
year belt he recommends is chosen first for its 
ability to perform its part unfailingly, trouble-free. 
ersra,lone period of economical service. “The 
's prvices are of your and your plant 
Scpetitendentscoompandwiheutal ‘our 
proftend ‘satisfaction from Goodyear Belts speci- 
the basis of his analysis are ample as- 
surance of our return. 


HOSE VALVES 


EL ALER 


‘re nde thie po 
Tien of ‘sa inch 
fart. Tore are 34.000, 
Sines that tony Teak 


Overhaul the 


System this Spring 


Use “X”" LIQUID to repair 
; to clean out all Rust and Scale 


new on 
and keep them out. 


‘OST car owners give the 
engine a complete over- 
hauling regularly—and unwisely 
neglect the cooling system. 
Yet the water circulating sys- 
tem directly concerns engine ef- 
ficiency. It is the breeding 
spot of much engine trouble. 
Along about midsummer, 
Leaks—Rusts—and Scale may 
cause your motor to work at 
about 50% of its efficiency! 


Do this today 


Flush the cooling system thorough- 
ly to get out the loose Rust and 
Sediment. ‘Then pour a can of ““X" 
Liguid into the radiator. Leave it 
there a few days. This will clean 
the cooling system walls from Rust 
and Scale now present. Drain the 
radiator. Save the “K" Liquid by 
straining through cheese-cloth. Pour 
back the "X" and no new Rust or 
Scale will form while the “X" is in 
the water. 


eniminatesnd prevents Rest net Sexe 


Cooling 


Il leaks and prevent 
“X" cuts upkeep costs. 


Repairs leaks and prevents them 


The same "“X” that eliminates 
Rust and Scale also repairs all 
breaks in any part of the cooling 
aystem — radiator, pump, around 
motor-head gaskets, even ‘cracks in 
the waterjackets. Makes a perma- 
nent repair that stands 2000 pounds 
pressure. "'X" does more than solder- 
ing in quicker time and at far less 
cost. 

Not a radiator cement! 

“X" Liquid is a scientific chemi- 
cal process and must not be confused 
with radiator cements, flaxseed meals, 
of “‘dopes” in powder or liquid form. 


These may harm the system. “"X" 
positively improves it? Get “X" 
Liquid from your dealer. Used by 


the U. S. Government, Standard Oil 
Co., Am. Tel. & Tel. Co., and others. 
Guneasteed to work—or auoney back. 
Large Size, $1.50 
will do a $25 
repair job! 
Ford Size, 75¢ 


Write for prof of how 
fone can of K Liquid did 
£5190 venir job 


“*X’’ LABORATORIES, 25a West 45th St., NEW YORK CITY 
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The Packing-Box Turns 
Dressing-Table 


N adornment to any bedroom is 
this very useful dreasing-table 
‘ade from a large packing-box. 

A packing-box 
about 3 ft. long, 
; 215 ft, high, and 
f Lor 135 ft. wide 

will serve the 
purpose. Set the 
box with the 
open end out- 
ward, as shown 
in the. illustra 
tion. ‘Then ni 
‘enough boards 2 
ft, long on its 
top side to form 
In these high-contotiiv. the table-top. 
Greningtabie This makes 
Estrong and 
ary aceptate ATONE 
When papered inside with a pretty 
wall-paper, the box will serve admir- 
ably aa a receptacle for shoes or small 
household articles, 

‘The top of the box is padded slightly 
and covered with eretonne, while cre- 
tonne curtains are fastened around the 
edge by brass tacks. 

‘A mirror and a glass shelf complete 
the dressing-table, LUCIE E, CLOSE, 


Keeping Small Bolts and 
‘Screws Conveniently 


‘HE illustration shows a tray to 
hold serews, rivets, brads, bolts, 
and other small articles of assorted 


sizes. 

It is made from a one-inch bourd 
and a collection of tin cans of medium 
size, The cana are cut lengthwise, 
leaving a tab on each side, ‘These 
tabs are flattened out, and have holes 


Some old tin cans cut lengthwise and a piece 
‘ef board male this handy screw and bolt tray 


punched in them. When square holes 
of suitable size have been cut in the 

re tacked securely to 
as to fit beneath the 


Sliding ways may be provided under 
a work-bench or a cabinet, and the 
trays made to slide in like 2 drawer. 
Each of the small receptacles being 
rounded on the bottom, small objects 
can be easily picked up with the fin- 


gers. 
"If the hole in the board is a very 
little smaller than. the can, small 
objects will not spill out, even when 
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Meeting the Gasoline Crisis 
nineteen years motor vehicles have increased in number 


60,600%. Motor fuel production has increased only 1,500% 


AUTOMOBILES HAVE INCREASED FORTY TIMES 
FASTER THAN GASOLINE PRODUCTION 


than ever before: it will be ail more like 
kerosene next year 
But automobile engines are designed to 
burn the gasoline of five years ago—not the 
= today. They are hard to start; 
waste fuel; they are inefficient, You 
can't burn big lumps of coal in a stove in- 
tended to use peaceal; you can't burn the 
pine of today in engines designed 0 
in the gasoline of yesterday. 
Professor Fishleigh of Mi Univer: 
sity has shown that out of x dll’ worth 
gasoline most engines get omy ten cents’ 
worth of useful work 


ago they gave the wodld the Chalmers Hot 


ine with the Ram'vhorn intake 
bi 

What is the Hot Spot?) What is the 
Ram'vhom? 

Present  rstop Sprite 
casily doesn't peeduce ps” Whole drops 
‘of gasoline are sucked into the cylinder 
through the intake manifold. In the 
‘Chalmers engine the Sasaline, wholly or par- 
tially vaporised, strikes the Hot Spot before 
‘it enters a cylinder. Instantly. coe drops are 
hanged inoue Nota bu pie 
fed tothe engi ing which wil 

us Coyote pe Lente ese it 
ay for this preheated, completely vaporied 
fuck to enter the cylinders. re shaped like 
a sopoasl faces of 
bere ery pan compo of bilone 

“rhe in vaporized gasoline rush 

of ce ms an 

stopped suddenly 

by a comer. The Ram'ehorn makes it easy 
for them to enter the cylinders. 


fio eget 
hour. 


CHALMERS MOTOR CAR COMPANY, 


DETROIT, MICHIGAN 


CHALMERS MOTOR CO, OF CANADA, LIMITED, WINDSOR, ONTARIO. 
MAXWELL MOTOR SALES CORP., EXPORT DIVISION, io BROADWAY, NEW YORK 


The Hot Spot and the Ram'shorn do this: 


|. They make it easy to start. 
. They give you more miles per gallon of gasoline. 
‘They rac aban Api inthe pide 


‘They make it i 


ram, unburnt fuel t© drop down 


io he ea cne ad Seu hs luigi 


MADE BY SANFORD MILLS 
SANFORD, ME: 


FTER years of scientific research 
and experiment Chase Leatherseove 
was produced to fill a much c 


want—an appropriate and pr: 
material for upholstery purposes 


For Motor Car, Furniture, 
Carriage and Boat Upholstery 


Characteristics not found elsewhere have 

been given to Chase Leathercoce by special 

processes. It is the better upholstery 

material: of today—durable—espec 

tough though pliable—distinetive a 

rich in appearance; water proof; easily 
pnomical. 


ter with Ch 


Re-upha Leatherwove. An 
inexpenaive amount of Chase Leatherwove 
willdo wonders. The ‘will please you: 


Like several other nationally known products 
fig the “Chase” trademark, Chase es 
airletly a high-quality, relable and honest pr 


L. C. CHASE & CO., BOSTON, 


Loaders in Manufacturing Since 185 
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Selecting the Right Bolt at 
a Moment’s Notice 


‘HE construction of a bolt, nut, 

‘and washer rack that may be 
either secured to a wall or placed upon 
a bench is shown in the accompanying 
illustration. The washer rack con- 
sists of a piece of wood, A, about 2 by 4 
in., into which are driven pieces of 


nor pons peven 


Jg-in. round stock corresponding in 
number to the different sizes or 
‘Varieties of washers used in the shop for 
which it is built, 

‘The end pieces B B, cut from 1-in. 
‘wood, are nailed or serewed to the ends 
of A, and near the bottom a series of 
wooden bing are built in for holding a 
variety of*bolts and nuts, ‘The sizes 
of bolts and washers are marked on the 
edges of the rack, making it possible 
to select a wanted size bolt, nut, or 
corresponding washer in a moment, 


Two Useful Suggestions for 
the Motorcyclist 


MOTORCYCLIST of experience 
never goes out without having 
Prepared himself for any emergency. 
He carries as many duplicate parts of 
hhis machine as is convenient, and he 
carries whatever tools may be neces- 


sary to put them on. Two helpful 
ideas are shown in the accompanying 
illustrations. 

‘One illustration shows a good way 
tocarry such small parts as bolts, nuts, 
chain-links, and the like. A’ small 
length of an old inner. tube from a 
motoreycle is cut off, and one of the 
ends of this length is vulcanized to- 
gether. The parts may then be placed 
in this, and the open end of the holder 
‘can be folded down and secured by a 
rubber band—or, better still, by a 
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Why the Notches? 


‘The notches 
c 


side vents in a Kelly 
e not put there for 


They serve a very definite purpose— 
several, in fact 

They give greater tractio 
enable the tire t 
A Kelly Caterpillar 


Kelly-Springfield Tire Co. 


GENERAL SALES DEPARTMENT. 


New York, N. Y. 


KELLY truckTIRE 
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small catch such as might be taken 
from an old bicycle tool-bag. A 
holder such as this will keep all the 
partssafeand clean: When folded up, 
it will fit in any corner of the motor 
eyele tool-box. 

No special wrench need be carried 
for taking off such parts as are ordi: 
narily inaccessible to the monkey- 
wrench. The ordinary wrench may 

be used in eon- 
junetion with 
a pair of pliers 
in the manner 
shown in. the 
illustration. 
Here the air- 
valve easing of 
the carburet- 
or is being ro- 
moved when 
usually the 
wrench alone 
has not enough 
leeway to allow it to turn the casing. 
at all, The head of the casing is, 
simply grasped by the pliers, the 
monkey-wrench is fitted over the 
pliers near its joint, and by twisting on 


“It’s a WDC? m= 
tach of the two the parte may quiehly 


is be removed. 
cr 


‘A wrench, in. conjunc 
hon "with a. fat-nose 
plier, removes parts that 
ould not be taken off 
by the wrench alone 


The man who knows pipes 
quick to recognize the f 
points of a WDC, 

Hesees careful workmanship. 
in every line. He appreciates 
the improved smoking qualities 
that Demuth seasoning giv 


Genuine French Briar. 
Your dealer carries and re- 
commends the WDC, 


How to Make a Bench-Clamp 
that Will Hold 


HEN two boards are to be held 

together for any length of time 
and a serew clamp is not handy, build 
‘ong like the following and ft will do 
ood service. 

Form a base of hard wood in about 
the proportions shown in the illus 
tration, and set in two long serews 
somewhat farther apart than, the 
pieces to be clamped together. Then 
whittle out two levers of hard wood 
about 34 in. wide in the middle and 


1 Wm. DEMUTH & Co. 
NEW YORK 


World's Largo Malar 
of Fine Pies 


Tow to Male Wireless Instrument 

cated pads 

sr Sciepes henthy 
ier 


‘A clamp that is very easy to make and very 
‘serviceable to have about any work-bench 


roe | tines 


{as a 0 See ow Yok Bical 


yg $3 2 2 $4 WILL BUY slightly, tapering toward, the ends. 

yes side is straight and the ot 
TYPEWRITER Signy curved. ‘ot these betweet 
Yak ny Maks Wore the screws and place the pieces to be 


TODAY FOR ILLUSTRATED (CIRCULAR 
MARRY A. SMUTH, 206-218 North Well St, Chingy 


L 


Pajamas & Night St 
The NIGHTwear of 


|____ Going to bed in style! _ 


Faultiess - 


clamped between them. Next drive 
a hard-wood wedge between the 
opposite ends until they spread suf- 
ficiently to grip the pieces tightly to- 
gether. 

To insure the clamp gripping with- 
out the possibility of slipping, roughen 
the inside surfaces of the levers 
andthe edges of the wedge so they 
will not become easily polished with 
use.—L. B. Rosarxs. 
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Projecting the world through a lens 


JHE. motion picture and the stereopticon—made 
possible by lenses! Lenses to record history o 
story, lenses to project them! Approximately 
20,000,000 fect of film shown by them daily to 
millions of people in America’s theatres! 


And through lenses we are whisked o'er the seven 
into dreamlands and real lands—into the midst 


‘of raging battle, or int> the peaceful love of a childish 
paradise. 


And through lenses are flashed upon the screen the 
miracles of growing plant life and the secrets of the 
microscope, made still larger that all may see. 


Allthe srange, new worlds within worlds—the worlds 
of industry, of medicine, of fiction, of love, of war, 
‘of truth—all these are brought to all thie people, be 
‘cause there are lenses—those bits of marvel glass 
marvelously ground—that do weird things with light. 


That this institution has been the leader in lens and 
other optical development since the middle of the last 
‘century, our incentive to maintain that leadership and 
do even more, “that eyes may see better and farther.”* 


Wie for bers om amg apa proac bu which yn re intr 4 
BAUSCH & LOMB OPTICAL COMPANY. . . ROCHESTER, N.Y. 


= that es may see 
Thee ond father 


THE zs Ne SHOE 


—— 


se 


FLORSHEIM stands for 

what you want in shoes 
—quality materials and 
| workmanship—distin- 
guished style—comfort and 
long service. The exact 
Points that you would like 
to be sure of you can be 
Sure of in. shoes, bearing 
ae quality mark “‘Flors- 
heim. 

Fifteen to Twenty Dollars 
Consider the wear, 
fot the price per pair 

Look for the quality mark 

|) "Florsheim 

‘The Florsheim Shoe 


i {Compa 


Rainbow 


The Wideawake 
Dealer has it 


He's the ounce-o'-prevention, 
‘pound-o'-cure man ready to pre- 
scribe a few feet of Garco to 
reliove you cf all future brake 
ining trouble. 

Garco Asbestog Brake Lining will 
pot bare. Ol and dust will ot harm. 
The hardest kind of wervice i the 
ort of chance Gatco ia seeking 19 
[Prove its everyeway-yourlook-atit de- 
Pendability. 


BRAKE LININ' 
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How to Grind Valves in an | QuichAction Advertisements continued from 


Emergency 


WHEN nates needs grinding and 
no proper tool is at hand for the 
job, one can be made that will serve 


the purpose. 
Cut off a 
suitable length 
of round stick, 
such asa 
broom-handle, 
and dive tno 

eas wrnveson stout wire 2 
risartane in the fat end. 
egamoce” Bend these to 
16 your engine fit the holes in 
H your sneine the valve heed, 
Eevdortwet'ts or file their 
Siaak Steins 


50 as to fit in 
the slot, if the valve head is of such a 
nature. " Then drill a hole near the top 
of the shank and fit in a bolt or nail, 
as shown, for ahandle. The result ix 
a satisfactory valve-grinder that cost 
nothing but a little time. 

Set the nails in the valve, place the 
palm of the left hand over the top of 
the shank to hold it down on the 
valve, and rotate the grinder back and 
forth by the handle held in the right 
hand.—Tuortos HALLETT. 


Using a Nail-Set to Ream 
into Metal 


Y merely substituting a nail-set 
for a drill-bit, holes may be en- 
larged and taper’ holes reamed or 
produced in sheet metal. 
If the metal is relat 


metal, 

taper is greatly 
reduced. 

‘One impor- 

t 


tant poi 
about th 
method of 
reaming is that 
it leaves a perfectly clean, smooth 
hole. . The small burs raised on either 
side of the metal can be easily taken 
off with a whet-stone. It is also 
possible to stop at just the desired 
‘width of hole. 

‘The nail-set can be used in any 
chuck holding a round-shank bit, in a 
brace, chain-drill, or bench-drill. © The 
ordinary feed should be used and a 
little oil spplied to the point. 

This method is often particularly 
valuable in threading holes for tapping, 
when the proper drill is not to be had 
and all that is necessary is to widen a 
hole that is too small to permit the 
point of the taper tap to enter. 


Small holes can be 
easily and quickly 
‘calarged with a nail-set 


STAMPS AND COME 


a ie i ae te 


Learn 


: 
; 


eso ee eens 


Bald 
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Sime 
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Teaching the Army 
to Coronatype 


HIS official photoy 


ph shows part of a 


mimissioned officers 


atype their army paperwork with military 
precision and accuracy 

in Corona by the United 
nit expetience with this 


writer, is well atested by the 
i has become part of the standard 
‘company clerks. 
wenience and porsbility, Corona's 
ability is largely tespor 


dential secr 
personal correspondence, for reports, manuscripts, 
‘memoranda, you will find Corona invaluable, what- 
ever and whenever you write, 
CORONA TYPEWRITER COMPANY, INc. 
GROTON, NEW YORK 
Consult your telephone book for address 


CORONA 


The Personal Writing Machine 


-fold it up-take it with you*typewrite anywhere 


A Morrow Brake Does 
All Three Right 


‘You wish to s/ap your bicycle. That is easy ifit is equipped with a 


Simply back pedal, Four small wedges, two 
acting from each end, will expand the brake 
drum, "Thus the bronze 

drum are brought into contact with practic 
ly the entire inner surface of the stel hub, 
and. your bicycle is stopped—instantly or 
iradually, a8 you choose, 


| You wish to 


Lbaigmtse iaoretamoee 


the +drum” neural 
ing rings" which 
e inner surface ofthe hub and 
ike” forward. 


ororeke 2 


6 Teter goe seco 
TRrsciereimnarnt 


et your fet rs 
otonlem,lveng the "ron 


ECLIPSE MACHINE COMPANY 
ELMIRA, NEW YORK 


& 


& 


‘Demand the MORROW on the next Bicycle you Buy 


DOYOU WORKIN A FACTORY? | pt emrtee cen seas 
ceninemata antiensoe | Serene eee 
Sheiahnaisrivaeatn ines Geepearene | Rarer = sia 


egal Sener Moni 


Skinderviken Transmitter Button 


‘s universal for making up, Deaf-tone\, Detectiphones, Ampere etc. 
‘tS Dation othe ousde of pwnd amd foten toa at nd 
ie Attach it to. your Phonngraph and tranemat mua 
fo datums peints. "Ti best Tramimitee for Lge aod Lone 
Biianee iene Saves 25% Baste | Serena 

‘Send, me $1.00 ton with free 


SScngtne Bont Pd ict diner = 


SRS SR PR “Sahat 
' J. SKINDERVIKEN 
Inventor and Sele Mnatecturer 
335 Broadway, NW Cr or 164 W. Randolph St., Chieago, It 
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——S—————————— SS [An Adjustable Table for the 


Draftsman’s T-Square 


RAFTSMEN can make a T- 
square with an adjustable blade. 

‘The head, which should be carefully 
made from some hard wood, such as 
bireh or black walnut, has a router- 
‘ed depression a 

little wider 
‘than the width 
of the blade, 
One edge of 
this mortise is 
at right angles 
to the working 
edge, while 
other is slightly 
inclined at an 
angle, in order 
to accommo- 
date a narrow 
‘wedge between 
it and the 


HEAD 


“Here is a useful piece 
‘of apparatus for the 
‘Sraftsman, which can 
be made’ ‘at heme 

blade. The blade is fastened to the 
head by serews, but ix further forced 
against the square edge of the mortise 
by the wedge. By beveling the broad 
end of the latter at its under side and 
rounding the outside corner, the wedge 
is kept off the drawing-table, 

In making the square, the mortis 
should be routered out before tl 
curve of the head is shaped, Care 
must be taken to keep both edges of 
the mortise exactly straight. The 
head is then shaped, the blade set in 
without putting in the serew: 
square tried out on the draw’ 
‘The head is trued up with a jointer. 

This type of square has the ad- 
vantage that the blade, while easily 
removable, is held to true with an 
unusual degree of accuracy and rigid- 
ity. A blade that has become injured 
oF warped can be taken out, and when 
replaced will automatically come to 
true. The blades seldom work loose 
on the head, but should this hap- 
pen a couple of taps against the end 


-of the wedge sets it up absolutely 


tight.—HeNny Sitox. 


How to Prevent Sparrows 
Roosting on Blinds 


SIMPLE means of preventing 
that city pest, the sparrow, from 


sitting upon 
blinds 


and 


window all day 
long is to drive 
a wire nail 
about 1/16 in. 
in diameter 
into the blind 
1 in, directly 
‘over the catch 
where the spar- 
row roosts. 
‘This makes the 
sitting place 
‘too small for 
the bird without in any way interfer- 
ing with the opening and closing of 
the blind. —C. H. Smarr. 


ap, Tw 


RAZORS 
“Hows the razor this morning?” 
asks your barber 


He wouldn't ask you, if his razor 
pulled or scraped. It doesn't, be- 
cause he’s using @ regular razor 


features compel every GENCO to 
meet the strop at the right angle 
A few light strokes and there you 


of the GeNco type—and he stropped 

, just. as 
shave your 
ur face 50 


Tet. "Te travel 


smoothly because it has been 
stropped. Any barber will tell you 
that a perfect shaving edge can be 
had only on a regular razor and by 


stropping. ‘That's why barbers all 
use regular razors, 


Anybody Can Strop « Genco Razor 


It’s easy, because every GENCO 


have a regular professional shaving 
edge. 

Go to your dealer and ask to see 
a Gexco. Look for the features 
mentioned. Notice the beautiful 
steel in it—hand-ground, perfectly 
tempered, good for a’ lifetim 
You'll be surprised at the reasona- 
ble price charged for such a good 
razor. ‘That same keen, business 
like blade every morning will save 
you a Jot of time and mon 

You'll buy one, because it Jooks 


Razor is especially designed to 
stop. Its back is broad; its blade 
is hollow ground—ground with a 


right, feels right,’ and perhaps be- 
cause of our sweeping guarantee— 
“Genco Razors must make good 
‘light but vitally necessary bevel or we will.” And, after shaving 
ight behind the edge. ‘These three with it, you'll boast of it at a find, 


If your dealer hat’ GENCO Rasers,srite los for one 
Geneva Cutlery Corporation 


47 Gates Avenue, Geneva, N. ¥. 
Largest Monafacturers of High-grade Razors in the World 
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Note how GENCO Razors meet 
the stop ia just the proper way 
fe atsure a perfect shaving dpe 
‘The bevel leads backbone to the 
‘edge and guides it on the Hrop. 


The Human Side of Service 


More than a year has pasted since 
the signing of the Armistice, yet all 
the world still feels the effects of 
theWar, TheTelephone Company 
ia no exception. 

More than 20,000 Bell telephone 
employees went to war; some of them 
never retumed. For eighteen months 
we were shut off from practically 
all supplies, 


War's demands took our em- 
ployees and our materials, at the 
same time requiring increased service. 

Some disticts suffered. In many 
places the old, high standard of 
service has been restored. 


One Policy 


In every place efforts at restora 
tion are unremitting. The loyalty of 
employees who have staid at their 
tasks and the fine spirit of new em- 

They have worked at a disad- 
vantage butthey have never faltered, 
for they know their importance to 
both the commercial and social life 
of the country. 

These two hundred thousand 
workers ate just as human as the 
rest of us. They respond to kindly, 
considerate treatment and are worthy 
of adequate remuneration. And the 
reward should always be in keep- 
ing with the service desired. 


AMERICAN TELEPHONE AND TELEGRAPH COMPANY 
AND ASSOCIATED COMPANIES 


Universal Service 


One System 


scepem cams money 


A Milk-Can Vacuum 
Cleaner 


‘0 household need be without a 

‘vacuum sweeper if there is a 
handy man about the house, The 
sweeper herein described is not 80 


‘A millk-can, two funnels, a homemade 
fan, and an electric motor are all that 
Isrogired to bald tds ecm cloet 


efficient or so attractive as the com- 
mercial type, but, for its cost and 
simplicity, it in very good, Made 
from scrap parts mostly, it costs leas 
than a dollar without the motor. 

‘The main parts of the sweeper con- 
ssist of an old milk-can, two funnels, 
a homemade fan, and a quarter- 
honmpower slecisio motor, of either 
alternating or direct current. An 
especially built mouth-piece is made 
from sheet-iron, and if the garden hose 
is in good condition it may be used 
for the dust line. 

‘An old milk-can of five-gallon ca- 


mouth. “Then a square hole was cut 
in one side with a hacksaw, and a 
Piece of sheet metal bent to fit snugly 


over the hole and hinged to form a 


dobr. The inside edges were covered 


For the out-of-doors days 


KODAK 


And not merely the alluring picture story, but on every 
negative at least a date; and a title, too, if you like. Titling 
is the work of but an instant with an Autographic Kodak; 
is as simple as making the picture itself—and there is no 
extra charge for Autographic film. 


If it isn’t an Eastman, it isn't a Kodak. 


EASTMAN KODAK CO., Rochester, N. Y., The Kodak City 


ee fm Dae by a 


ra 
ver Know 
en You Need a Daylo 


‘This ter recently received trom 2 youre 


Night or day—there are hundreds of places in the home and hundreds 
of times when ou nec a Daylo to penetrate darknea with its bast 
relight. 

Buys Daylo now, before you forget it. And have a regular place to 
Keep ie--on the kitchen shell, under your pillow. neat the Iront door, at 
the head of the cellar stairr—"wherever You need it mos 

All eng electrical, hardware dug, porting goa amd auto aecemory 
‘ores havea aupply'of Daylo.” And they carey the genuine Eveready 
‘Tungeten Batteries forall aahhghts 


Coming: $10,000 Cash Priae Contest. Ask your desler, 
AMERICAN EVER READY WORKS 
‘of National Carbon Company Tne 
LONG ISLAND CITY, YORK, 


NATIONAL, CARBON. CO, tne 


NATIONAL CARBON COMPANY, Limit 


Makers ofthe famous EVEREADY STORAGE BATTERY 
(Guaranteed 115 Years 


Double Service®” 
From One Socket 


See 
Ex 


ae 


Sr rE, 


a = 
with strips of felt to make it practically 
airtight. It was fastened by means of 
acateh, as shown in Fig. 1. Over the 
mouth, where the rim had formerly 
been, ‘a large heavy funnel was 
soldered. 

Fig. 2 shows the construction of 
the fan. This should be about 16 in. 
in diameter, or at least 2 in. less in 
diameter than the diameter of the can, 


se nowowen SOF 


finishing, the hole for the shaft of 
the motor is made. Secure a bushing 
of the right size to fit the shaft and 
solder it in place. Then provide the 
bushing with a set-serew. 

‘See that the blades of the fan a 
true and all alike, and also that the 
fan balances perfectly when placed 
upon the shaft. Smooth down the 
edges and give each blade a sharp 
pitch—about one third greater than 
that of the average electric fan, 

Tt might be well now to test out the 
motor before going any further, in order 
to decide what pitch works the best 
Makesurethatall experiments aresat 
factory before you close up the cleane 
otherwise trouble will develop later on. 

The smaller funnel is placed inside 
the housing to deflect the dust and 
trash from the motor. Since the 
current of air is constant, once past 
the motor, it will do no harm. This 
smaller funnel has the end plugged 
with solder, and fs held in the center 
of the can by light-weight strap-iron 
supports, bent so that they meet 
the blast edgewise, as shown in Fig. 
8 (shown on page 100). It will be well 
to use a motor of the enclosed type. 

‘The method of mounting the motor 
and fan in the bottom of the can 
isshown in Fig.4. They are mounted 
behind, and on a center line with, the 
inside ‘funnel. Raise the motor on 
suitable wooden blocks and secure 
with strap-iron over each end, sol- 
dered to the inside of the can. ' This 
will hold the blocks and prevent any 
chance of their working out by reason 
of the vibration. 

Solder a few hooks to the outside 
of the ean to hold a sack for eatch- 
ing the dirt. If it is desired to make 
the plant portable, fasten on the wheels 
of an old roller-skate. 
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Ride a Bicycle to Work 


AVE money! Avoid the miserable jam of 

crowded street cars! Get to work on time— 
every time and feeling fine. Ride a bicycle. 
The bicycle is the most economical form of transporta- 
tion. It pays for itself in carfare saved. It is convenient 
—always ready to go—costs practically nothing to oper 
ate—is easy to handle and a pleasure to ride. 
Thousands of people have realized the worth of riding a 
bicycle to work and business. Practically every man and 
Soman ii Himsccounky will bench y/this moneyeaving, 
healisgainiug haba: Sectyourdealec today. 


CYCLE suas G6) OF AMERICA, ING. 
reams @) New York, U.S. A. 


de @ Bicycle 


An Ingenious Method of 
Bending Bus-bars 


ASOMPARATIVELY easy nid 
‘simple method of bending bus- 


serch 
“f 


bars is here given. Copper bars of ran sees HF 
considerable see 
brrrpert her ae tater 
difficult to She EN Seay 


handle and to 


i 


HIGH SCHOOL 
couRsE IN [eco 
TWO YEARS iii 


oneendarrange 
a clamp con- 
sisting of a flat 
EigtSctool | Diece of iron anda couple of bots pase 
You cannot attain business or social ing through the iron and the timber. 

Clamp the busbar securely under this 
at the point where the bend is desired, 
and clamp a pinch-bar to it a8 shown 
in the accompanying. eae Tn this: 
rsa wer the bus-bar ean be bent to an ti 
fooltons demand Migh Schoo rine (§ | Manner the bus-bar 6 pane mare 
ae, Yoa pat bene, to onsceed ia To put a quarter twist in a bar, 


face of this handicap. But 
fan ‘remove it, Let the Amerian | clamp the pinch-bar to it at right 


School help you. angles to the length of the bus-bar, 

and give the latter a twist. To bend a 

FIT YOURSELE FOR AG oon ede, beat it at the point where 

FAS Farkecs P) | ic is to be bent, and then bend it. If 

the bar is bent on edge when cold, itis 

difficult to make it stay flat at the 
bend, 


How to Distinguish Auto- 
ie mobile Engine Knocks 
te tre for gay and yo [OCATING, Eocrtsn_ the extorno- 


bile engine is difficult work even 
for an expert me- 


tepnone Chane. In 
wer twenty minutes 
i you can make a 


detector com- 

saa parable to a 

ai th co aco wooo S2ntly stetho- 
scope. 

{STICK Take a hard~ 

|] FPP282 ood stick 18 

Tong by 34 in. 

square, and to 

Forafew cents you one end of it at- 

an make an engine tach an old tele- 


Pes = phone receiver. 
= bg . This may be 
soy oat parchaeeh very ehseiy fn Suet 
spall cases pes local telephone company. 
ony ge By placing the stick end of the 
ey ee Pe a 
‘Tames Enenee emer ear ct the receiver end, even the 
Secor’ | “seen | mee tants ein seatet tee eas si Dey 


selves ina way that is easily distin- 

fine vest Pao | guishable. 

‘arorl Racor --Auumetie foe”, | When using the detector on the 

‘ep buerintiesAlryaee Seeman transmission, jack up both rear wheels 
‘Gent teen Core | from the ground, throw the shift lever 


FonaaysTenecerers | into high speed, and pull up the 


mgmt ana emergency brake so that they will] fee pergecaesn 
rag in the manner produced in driv- | "sex Bags Metre fest tes 
nua ing. ‘Then you can hear any foreign | “Wi; ay 


Address... z .. | knocks distinetly.—R. L. PRINDLz. 
104 
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U'LL find out what roomy 
oversize, quality materials, and 
extra-wear features really mean 
just as soon as you get into Blue 
Buckle OverAlls and Coats. The 
cut of every piece of wear-quality 
denim, the placing of every stitch 
and riveted button is planned so 
that you get the utmost in service 
and comfort out of every Blue 
Buckle garment. 


Hundreds of skilled Union work- 
ers, the largest overall factory in 
the world, rigid inspection of raw 
materials and finished garments 
are some of the reasons for unex- 
celled Blue Buckle quality—the 
Greatest overall value ever put 
on the market. 


Jobbers OverAll Company,Inc. 
Lynchburg, Va. 


Blue Buckle. 
OveFAlls 


The difference between a hole 
in the wall and a real door— 


Give your door « Yale Door Coser 
sod twill dose t2 "Salta Cetin” 


A Bill-fold 
Worth Owning 


CHARLES K. COOK CO, Inc. 
‘Camden, NJ. 


Popular Science Monthly 


Things I Made that Reduced 
the High Cost of Living 


The Popular Science Monthly will 
pay fifty dollars for the best answer 


HAT new use of a mechanical appliance or machine 
did you make for the purpose of reducing the high 


cost of livi 


less refrigerator. 


reduce 


ing? We know of one fellow that transformed 
his coal furnace into an oil burner. 


Another made an ice- 


There are, of course, many other things 
and we want to know in how many practical w: 
ing expenses, Tell us 


ys we can 
Tne Porvtar Screxcy 


Monruy offers three prizes,—a first prize of $50, a second 
prize of $25, and a third prize of $15,—to be awarded in 
accordance with the rules set forth below: 


Rules Governing the Contest 


(1) Contestants are not limited 
to the number of methods of re- 
ducing the high cost of living, but 
only one method can possibly win 
the first prize, only one the second, 
and only one the third. ‘The 
contest is open to everybody. 


ethod must be clear- 
jhotograph 
drawing is 


While pencil sketches will be con- 
sidered, contestants are 


set forth the use of the appliance 


very clearly, ‘The contestants 
name and address should appear 
fon each sheet of drawings. 


(3) The drawings or photo- 
grape must be accompanied by 
a description, preferably type- 
written, in which the method is 
clearly given. It must be wi 
‘on one side of the paper only, and 
it should not be more than 300 
words in length. The name and 
aiddress of the contestant should 
appear in the upper left-han 
comer of the first sheet of the 
written description, 


(4) The drawings and descrip- 
tion entered by contestants must 
be received by the POPULAR 


Sctence Mowrsy not later than 
5 p.m. on Friday, April 30, 1920. 


(3) The judges of the contest 
will be tle editors of the PoPuLAR 
‘Sciexce Moxtaty. 


(6) The first prize of $50 will 
be awarded to the contestant who, 

the opinion of the judges, has 
suggested the simplest and ‘best 
method of ‘reducing the high 
cost of liv 

‘The second prize of $25 will be 
paid to the contestant who sub- 
mits a method next in merit, 

The third of $15 will be 
paid to the contestant who sub- 
mits the method in merit, 


will be a the earliest 
posible issue of the Port 
Screxce Moxtuty, A d 

tion of the methods which win the 


(8) The editors of the Porttar 
Screxce Monty shall have 
the right to publish meritorious 
manuscripts which do not wi 
prize. ‘The regular space rates 
I be to the contestants 
the manuscripts th 


(9) When a contestant submits 
more than one method, the de- 
scription and drawing by which 
cach is set forth must be sent as 
a separate unit. 


(10) Manuscripts or drawing 
will be returned to contestants if 
stamps are enclosed, 


(11) Send drawings and speci 
cations to the High Cost of Living 
Editor, Pormian Sten ce 
THLY, 225 West 39th Street, 
Now York City. 
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The INDIAN leads in 


exclusive comfort features 


Perfect riding comfort, regardless 
of the roads traveled, is a bred-in- 
the-bone characteristic of the 
Indian Powerplus with theCradle 
Spring Frame. Ride at a walking 
pace or “go it” at a sixty mile clip 
and the result is the same: You get 
all the enjoyment the route offers. 


The Cradle Spring Frame is per- 
fect from the mechanical stand- 
point. It is unique in the motor- 
cycle field as a protector for both 
riderand machine. And it is thor- 
oughly and exclusively Indian. 

No matter how abrupt or how numerous 
the road jolts may be, the Cradle Spring 


Frame converts every shock into a buoy- 
ant gliding impulse that exhilarates, 


HENDEE MANUFACTURING COMPANY 
Dept. 38, 


in the World 


Motocycle 


For Sale by Dealers Everywhere 


A point 
for every 
writer 


SPENCERIAN 


PERSONAL 


Steel Pens 


write 0 smoothly. Send 0c for 10 
samples, different patterns. Th 


that fits Your hand. 


ting. book, 

writing Reveals”. 
SPENCERIAN PEN CO. 

M9 Broadmay New York City 
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| Inside Hinges that Make the 
Tool-Box Secure 


ANY people have homemade 
tool-boxes with the hinges for 

the cover set 
upon the top of 
the box. This 
feature en- 


hehascomplete 
‘access to the 
contents. Why 
not set the 
hinges on the 
inside and in- 
sure your tools 
by making the 
box as nearly 
thief-proof as 
possible? 

Buy the ordinary long hinges and 
bend them in the manner shown at the 
top of the illustration. This enables 
the bent part of the hinges to fit snugly 
against the inside of the cover. Use 
short, heavy screws, setting them 
tightly into ‘the wood. If preferred, 
the wood may be cut away so that the 
hinge centers will not show above the 
top of the cover. 


A Little Light on the 
Incubator Question 
EZ Y poultryman, whether ama- 


teur oF professional, knows how 
‘dark it is inside his incubator and how 


‘matcher; attach a battery and ight 


difficult it sometimes is to read the 
instruments. 

Why not rig up an ordinary dry 
battery, push-button, and 1.5-volt 
lamp, as shown in the illustration, and 
brighten things up inside? 


‘Ascente matbot that “is he 


“This marvelous method fully outined in an acceate 


GTAMMER MORE 


dependable, worth while book-—"HOW TO STOP 
STaMatE ‘Mallet om eerie of 10 rate 


The battery may be fastened eith 
to the bottom or the side of the in- 
cubator, and the push-button to the 
front of the incubator. 

‘The miniature lamp and receptacle 
are placed in the most convenient posi- 
tion inside—F. C. Vesey. 


ing the hinges | 
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STORAGE BATTERIES 


FOR ANY CAR. 
Starting Lighting 


ned Nine to Eighteen Month 
promises. "Performance Counts 


1 Yt rebi 41 and yar i try or 31458 cash 


18 Va bau aed Jr ator SS ak 
‘NEW 6 VOLT CUARANTEED 18 NONTHS $21.00 
cpa in cml with» BANNER BATTERY, 


Se 
TANNER BATTERY co. 
tae HOMER BATTERS. 


Valine COS nyt 


Small Steam Engines and Boilers 


Gay ed Cascee En 


HISTORY GEOGRAPHY 


\DAIRYING * AVIATION 
SCIENCE ARCHITECTURE 


(MANUFACTURING, WAR INFORMATION 


s u DRAM: 
‘ASTRONOMY. Z A 


TEXTILES 


RELIGION ~~ LITERATURE 


EXPLORATION BEAUTIFYING 
‘AND ADVENTURE THE HOME 


POLITICS PHILOSOPHY 


ENGINEERING BOTANY MEDICINE 


THE ENCYCLOPAEDIA BRITANNICA 


Furnishes Accurate Knowledge 


On Every Subject Under the Sun 


The World’s Greatest Authority. 
‘THE ENCYCLOPAEDIA BRITANNICA contains 
[probably the best and most reliable information written 


1 over a comparatively tone period? 


Give Your Child a Fair Chance. 

Who are the men and women in each generation who 
have stood head and 3 

and who have won the 10 


Your Country Needs Your Help in tho": 
Solution of Her Post-War Problems. 


Satter otain ur Migh tart we 
tanta! Sti'We"wipe eof ar exormonn 


We Are Offering the Britannica at a Great Bargain 


S$ As Payment brings you this Complete Set of 29 Volumes, 
Containing 44,000,000 Words, 30,000 Pages, 15,000 Maps and 


Mlustrations. The Balance Is in Small Monthly Payments. 


Sipe wad Sead Ts Cops Toa, 
Remember, ths is an unuasal offer of the Britannica 

inted on genuine India paper. Act today— 7 
‘Hipping the coupon and sending for the beautifully ‘ius. 
trated book telling all about the Britannica 


Sears, Roebuck and Co., 
Chicago, Ill. 


LANDON STUDENTS WITH 
ONE NEWSPAPER ORGANIZATION 


Landon Picture Charts 


Make Drawing Easy to Learn 


ci 


The Landon School 


fae ir ab 
b Write Today rt sacs gaimstinrt 


Piston an Saat 


Wrestling Book FREE 
A otras 
aay 


os Tincoeetiasoorst ie 
Buell incites instant = 


From your dialer er wite rect 


BUELL MFG. CO. 
Cattnge Grove nt 30th CHICAGO 
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Why That Sewing-Machine 
Motor Slips 


NE of the troubles that sometimes 
mar the operation of a sewing- 
machine motor which drives through a 
friction pulley 
is the slipping 
of the pulley. 
Usually an ef- 
fort is made to 
stop the slip- 
page by tight 
ening the ten- 
sion of the 
spring, Asa 
ule, “however, 
it will be found 
that the 
trouble is due 
to a very thin 
film of grease 
or ofl lodging on the balance wheel 
of the machine and the face of the 
pulley. 
Usually this results from contact of 
the operator's hand with the wheel 
of the machine, 

Clean the wheel and the pulley 
face thoroughly with a little gasoline, 
or even with a dry cloth, which will 
take a little more rubbing. In nine 
cases out of ten this will stop the 
slipping. Too much oil on the motor 
bearings will result in an oily film, 
and this causes the slipping. A spring, 
that has become too tight will eause 
undue wear of the bearings, 

Clean the commutator occasionally 
with a bit of dry, lintless cloth on the 
‘end of a small stick while the motor is 
running, being careful not to let the 
cloth get caught 

Do not sandpaper the commutator or 
serape it, and under no circumstances 
put oil on it.—Howanp Gree; 


of your sewing 
machine motor by 
overhauling it 
fence, in a while 


To Get the Most from Your 
Ice-Cream Freezer 


NE of the household appliances 
that needs ofl and seldom gets it 
isthe ice-cream 
freezer; yet 
the judicious 
application of a 
lubricant ma- 
terially lessens 
the labor of 
cranking. 

Use the 
heaviest oil 
available or, 
better yet, 
grease. This 
will prevent the 
lubricant from running out. Vaseline 
may be used. Lubricate the shaft 
bearings, the wooden handle, the 
sockets and bearings in which the 
gears turn, the teeth of the gears, and 
the socket zi the bottom of the tub in 
which the container turns. 

‘The number of places where there is 
friction isa little surprising, and in the 
aggregate they can cause much extra 
work if run dry.—Howanp GREENE. 


ice-cream freezer 
works hard, Oil it 
tand note the diference 


Apri, Lym 
Wire Insulation Made from 
Tire Filler 


OMETIMES a wire insulation has 
‘become so worn that the copper is 
exposed. A break of this kind cannot 
ly be wrapped with tape. 
Tn such eases a small quantity of 
good tire filler worked into and 
around the chafed wire will make a 
fine substitute for insulation. Where 
double-contact lamps are used and 
the wires fit close together, as in the 
Ford type of headlight, the filler can 
be pressed around the wires and the 
cap screwed on, ‘This also holds the 
wires firmly. 


Repairing a Magneto with 
Spark-Plug Porcelain 
repair a magneto that has a 


wulty brush-holder or “brush 
* follow this simple and cheap 


rubber or composite, and is bored out 
in its center, the hole containing a 
carbon brush and a spiral spring for 


Ww 


\ 
x 


short eicuite from defective brusb-bolders 


tension. Frequently this holder may 
fracture and its threads wear, or per- 
haps the bearing becomes so loose that 
rain water leaks past into the junetion 
of the brush and armature. This 
‘causes a short circuit, which results in 
a defective engine. 

‘An extremely efficient way to repair 
this defect is to remove the old 
composition holder and insert the 
porcelain of an old spark-plug with its 
Jock-nut into the brush-holder. Ordi- 
nary cotton string may be used for 
packing, and the central electrode 
should be filed off to the proper 
distance from the magneto distributor, 
80 that the spark is transmitted as 
before. 

‘The electrode must just barely clear 
the brass of the distributor, and the 
adjusting may be done by’ more or 
less packing in the lock-nut shown 
a P. P, AVERY. 


Price Sof @ater 
Industry and Home 


ATURE has revealed the means 
through which softening of wa- 
ter has been made practical for 

every use, Factories, shops and 

other industrial establishments now 
save literally millions of dolar that 
were wasted by use of hard water. 


oot and trees, water that i 
skin and complexion, that leaves the hair 
fufly and soft and comfortably clean—dhis 
04 Cam now have, flewing to eery foucel, 


Nature's Water Softener 


The R 


Vater Softener is a system 


perfected to utiliae Nature's own water soft- 
ineral, Refiite 


ning mineral, 
Supply pipe it 
{hia system to be fread of ts troublesome 

Hime and magnesia hardness. 
Inundey department of ttl 
cee 


Tr attaches to the 
‘Water eels 


Slicer! " 
Reais ona 
Pe ss mes 
‘There one fot you wne_Let un tll you about it~ 
Deans megs 
THE REFINITE COMPANY 
Refinite Building OMAHA, NEB. 
Aas Mle Raft Rapid Presare Firs 
apres, ote 
me SEPA 


Bathe in Comfort 


Anywhere 


Your Chance to 
Make Big Profits 
uleanizing 


BOW LEGS and KNOCK-KNEES 
UNSIGHTLY 


‘SEND FoR BOOKLET sHOWING PHOTOS 
(OF MEN WITH AND WITHOUT 


‘The Perfect Leg Forms 
‘PERFECT SALES 60, 140 W, Mal ve De. 45, ne. 


Popular Science Monthly 


A Lathe and Grinding Cabinet to Save Space 


By H. H. Parker 


T is oiten desired to use a small 
lathe in some locality where an 
overhead counter-ahaft and motor 
drive would be in the way, unsightly, 
or impossible to instal. ‘Or else a 
portable self-contained outfit is needed. 
‘The diagrams herewith show the con- 
struction of a wooden cabinet con- 
taining the driving motor and neces- 
sary counter-shafts and belting of a 
two-speed drive for a small-speed 
lathe mounted on the cabinet, as well 
asa clutch drive for a grinding-stand 
mounted beside the lathe and driven 
from the motor direct. 
best to drive the grinder direct, 
for even a small stand requires con- 
siderable power, and a counter-shaft 
always causes 
considerableloss, 
especially with a 
speeded up drive, 
as in this case, 
Ifthe lathe-head 


A cone pulley might be used on the 
motor, and one counter-shaft and the 
tight and loose pulleys dispensed with; 
but the belt shippers are better, for the 
motor does not have to be started and 
stopped so often, which means less 


disturbance to the lighting cireuit, 
and the speed may be changed from 
low to high merely by shifting the 
levers instead of changing belts. 

No dimensions are given, for the 
arrangement would have to be worked 
out slightly differently for various 
makes and combinations of motor, 
lathe, and grinder, A quarter-horse- 
power motor is about right to drive a 
6- to Sin, lathe, and a grinder-stand 
swinging wheels of 6 to 8 in. diameter, 
and the layout shown was pro- 
portioned to apparatus of these di- 
mensions. 

Cold rolled steel 3j-in. shafting 
would be about right, with wooden or 
fron pulleys and 1-in. or 134-in. flat 
leather belting. The boxes may be 
either plain cast-iron “dolly boxes,” 
or, if expense need not be considered, 
ball bearings may be installed. The 
large cone pulley is best, turned up 
out of oak or other hard wood; the 
size of two of its steps depends upon 
the cone pulley on the lathe, and the 
reader is referred to any hand-book on 
machinery or methanical engineering 
for the method to be used. 

In the case described the lathe 
cone was assumed to have steps 114, 
23g, and 324 in. in diameter, and the 
large cone laid out accordingly, re- 
quiring its steps to be 9, 715, and 7in. 
respectively. Assuming the motor 
speed to be 1,750, usual for a small 
‘A.C. machine, the pulley installation 


ne 


‘was worked out accordingly, giving a 
speed range for the lathe of 300, 450, 
900, 1,200, 1,800, and 3,600. ' The 
range ‘of ‘speed ‘obtainable depends 
primarily upon the dimensions of the 
lathe cone: if one speed is changed 
the whole six will have to change also. 

‘The grinder-stand speed was 
sumed to be 2,700 R.P.M., though 
the proper figure depends upon the 
diameter of the wheel used; the 


the lathe and grinder on top of the cabinet 


smaller the wheel, the higher its speed, 
A simple form of sliding clutch is 
provided, and this is disengaged while 
‘operating the lathe. 

In the drawing, the stand shown is 
of about the maximum size suitable 
for a motor of this size; a smaller 
stand would perhaps be more satis- 
factory and require less room. A 
hinged board folds down over the top 
of the stand when this is not in use, 
and forms a convenient tool-table; 
when turned upright it helps to keep 
srinding-wheel dust away from the 
lathe. A back-board will also be of 
service in confining this dust; but, 
in any case, the lathe should be 
covered with a cloth before doing any 
grinding. 

This particular layout shows the 
two sets of tight and loose pulleys of 
the same size, 6-in., also the larger 
straight-face pulley. Various forms 
of belt shippers are possible; the one 
shown has two handles projecting 
through the front of the cabinet, 
Another arrangement would be to 
have two foot-pedals held up by 
springs, s0 that the lathe would stop 
as soon as the pressure of the foot was 
removed. 

‘Though no specific dimensions or 
directions are given, the cabinet should 
be of substantial construction to 
reduce vibration and well braced to 
‘counteract the various belt pulls. 
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Getting a Heavy Barrel 
Up an Incline 


NE man can ordinarily handle a 
heavy barrel when it is on a level 
plane, but it is difficult to foree it up 
aan incline. 
If long rope is used as shown in the 


No difficulty is encountered in 
pulling m barrel uphill if you 
{ie the method described here 


Ilustration, the barre! can be readily 
moved, 

‘The rope is doubled and fastened 
over an eye-bolt in the door-sill, 
‘the loops being passed around the 
parrel ends and the ends held by the 
operator. 

With the help of this arrangement 
one man can pull a barrel up any 
angle of incline with very little 
effort. 


Regulating the Flow of a 
Grindstone Lubricator 


HE ordinary water-holder that is 
sold with every grindstone has no 
means of 
citherregulat- 
ing or stop- 
ping the flow 
of water. 
The way to 
remedy this 
pws defect is to 
fasten a 
‘wooden strip 
‘cme |} aeross thetop, 
boring the 
strip so as 
WoAL to permit the 
al snug working 
of a wooden 
plug through 
it. 


TACKS 


the bottom of the cone, similar to a 
needle valve in an automobile ear 
buretor. 

‘By raising or lowering the plug, the 
water in the grindstone’s holder can be 
controlled at will.—Jawes M. Kane. 


“Mr. Stephenson— 


‘Patihed inthe 
Sorat ef ee 
tal Brtop- 
tet by on Te 
Titson that 
ile 
Shermer hlge 
tae indy 


us 


meet Dr. Franklin!” 


Chug, chugging along in his first rude 
steam locomotive, Stephenson did not look 
to “chained lightning” to render the inven- 
tion safe and most widely useful. 
Benjamin Franklin, as he flew 
his kite into the storm clouds, foresee how 
electricity would in a later day spur the 
"on to greater a 
safety and speed 
railroad operation are reconcilab 


Proportion as electric signal dev 


Ployed. Your protector is, ultimate! 
electrical apparatus upon which every 
steam railway relies 

yout telegraph or telephone 
would hu to the serap heap. 

How else to reach out and 
rushing into unseen danger? How ele 

d the news of damage done 
lear the tracks for 
ch carries you onward to 
your journey's end? 

All along the way, night and day, men 
are alert to shield you from har 
dispatchers, telegraph keymen, signal 

every city and w 
no other concern except t 


‘see you safely 


‘So that your trip to New York, Ch 
for the coast is safer, quicker, plea: 
Napoleon traveled in state from 

is to Mai 


n a Pullman sleeper 
nd a thousand watchful hands 
and eyes for body-guards. 

But their vigilance would accomplish 
nothing without equipment in perfect 
‘order. On such factors as the proper ad- 
justment of a telegraph receiver and the 
Tesponsiveness of an electric switeh rests 
your "Safe Home 

That travel has been made secure today 
is a tribute to the excellence of electrical 
equipment no less than the skill of opera- 
tion and the care of supervision that our 
Sean railroads have consistently’ main- 
tained. 


ester Electric 
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“ICan Succeed!” 


“What other men have done with 
the help of the International Cor- 
respondence Schools, I can do. If 
the I. C. S. have raised the salaries 
of other men, they can raise mine. 
If they have helped others to ad- 
vance, they can help me. To me 
LC. S, means ‘I CAN SUCCEED.’ 

Ma op yn ind thn nt ot 
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How to Make a Mission 
Magazine-Stand 

\HIS cabinet is within the ability of 

any boy to make, and if care is 
taken in its construction, a durable 
and handsome piece of furniture will be 
the reward. The 
beauty of the 
arts and crafts 
design lies in the 
simplicity of 
line, good work~ 
manship, and 
smooth waxed 
finish. 

‘The following 
pieces of lumber 
will be required: 

2 sides, 7 in. 
by 12 in. by 42 
in., sandpapered 
on four sides. 

1 top shelf, 
34 in. by 12 in. 
by 15 in,, sand- 
papered on two 
sides. 

Thottomshelf, 

2 shelves, 1 in, 
by 12 in. by 1435 
two sides. 

4 keys, 1 in, by 1 in, by 334 in., 
sandpapered on two sides. 

‘The dimensions given are for the 
finished pieces, and the material can 
be ordered from any mill. If the 
amateur craftsman desires to cut up 
his own lumber, the dimensions must, 
of course, be enlarged a trifle to mal 
proper allowance for squaring up the 


As the stand will ap- 
‘ear when completed 


+. sandpapered on 


rough. As the most popular finish is 
gained by staining and waxing, white 
oF red oak is the best wood to use. 
‘Ash also takes mission finishes ‘wel, 
land chestnut, while softer, possesses a 
beautiful grain, and may often be used 
to good advantage in making furni- 
ture of this character. 

Begin the work by squaring up the 
joint edges and the ends, but do not 
cut the shelves to correct length just 
now. Lay out the outline on the side 
pieces by using a paper pattern, and 
carefully mark out the tenons. 

Carefully study the scale drawings, 
which indicate the correct dimensions 
of each part. As shown, the top and 


lower shelves are tenoned through the 
m 


$200 Saved By This 
Home Lover 


‘At Ie a Day 


price direct to you 


one 2h using. 
Tee Sead Tor a Complete Catalogue of 
MASONIC BOOKS 
Jewelry and Goods 


REDDING & CO. 
200 Fifth Avenue Dept. S 


BUCHSTEIN’S FIBRE LIMB 


stingy, cod neat T- 
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sides, A good way to-mark this-out 
is to place the shelves on the bench 
with face edges uppermost and the 
cards even. ay the equare scrons and 
line around the edges to 
get the width between the sides. "Now 
take each piece in turn and pencil a 
mark entirely around it. Having 
marked out 
the tenons, 
and the 
‘square _mor- 
tises for the 
keys, cureful- 


ly chisel out 
the. mortises XN 


the side piece, and, using the tenon for 
‘a pattern, mark out the outline for 
the mortise in the side pieces directly 
from the tenon, This will prevent any 
possibility of a mistake. 

‘The mortises should be carefully 
cut, and there are two ways of doing 
this, One way is to chisel out th 
‘entire mortise; the second to bore a 
number of connected huies with a bit 
and chisel out to the lines. In cutting 
mortises, take care to keep the sides 
sharp and clean. Do not attempt to 
chisel more than half way through on 
one side, but turn it over and cut 
through from the opposite side. By 
doing this, a clean mortise is obtained 
without danger of splitting or marring 
the edges. 

‘The middle shelves are merely let 
into the sides about }j in. ‘That the 
grooves may not show, a shoulder is 
cut about 34 in. back from the edges. 

‘The key or wedges may be made in 
several forms, but the plain tapered 
key is very good, and is mostly used. 
Whatever the shape of the key em- 
ployed, it is well to remember that 
the taper of the key where it passes 
through the tenon must be made the 

same size as its mor- 
tise, 

Sandpaper well, 
using No.1 paper, and 
finish up the work 
‘with 00 grade, until 
all surfaces are clean 
and smooth 

For finishing, any 
ne of the many mis 
‘the deat ore Sion stains may be 

The cents wre ed, A very. nies 

then "cut as brown may be ob- 

shown here tained by using one 
part of Flemish water 
stain in four parts of water, Brush this 
on and let it dry. When dry, go over 
lightly with 00 sandpaper, but do not 
cut through the stain. A coat of dark 
brown filler is now applied, according 
to the directions on the label of the 
can. Let this stand until the gloss 
disappears, then wipe of with a 
cloth, crosswise with the grain. The 
next day the final finish of wax is 
applied. Rub the wax well into the 
‘wood with a cloth and polish. 


Dayton Day 


will be celebrated by Dayton dealers 
throughout ‘the United States, on 


Friday, April 23 


marking the 25th anniversary of 


Dayton Bicycles 


THE HOME OF 


Dagyipr 


oe 


Visit Your Dayton Dealer 


Twry-rive vans Aco —the first hospitality 


ach tis Tradettars 


Dayton Bicyele was shipped from the of new 192 
Davis factory Point in development 
(On Friday, April 25, Dayton Dealers, se ee Darren 

hrough a quarter-century of 
here will be somethin 


‘of th inter- 


“Ride a Bicycle 


us 


BIG EARNINGS EASY 


In this new, rich, unlimited field. Here's something 
entirely clear of the “old and beaten path”—big, quick, 
easy money, and a lucrative business of your own. 
Our exclusive representatives —some with 
SH NO OTHER SELLING EXPERIENCE— 
have doubled and tripled their previous 
comes. No reason why you shouldn't. Not 
at all hard, We have something every 
car owner needs—Can’t buy from any 
‘Made only in our factory. 


STARTLING 
INVENTIONS 


Choose your own exelusive territory. Sell direct, 
wholesale, or both. Our line is a real winner—easy to demonstrate, 
easy to sell. Your own and surrounding counties may be open now. 
But if you want to 
share in these profits, 
then don’t wait—not 

another minute. 
TODAY for 
complete information, 
Post cardwill do. Send 
by next mail—sure. 


JUBILEE MFG. Co. 
(9 Suton C, OMAHA, NEB. 
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Popular Science Monthly 


Cementing a Rubberized 
Patch in an Umbrella 


‘HE common habit of standing up 
a wet umbrella in a corner with 
the handle up causes the moisture to 
drain down to its point, and this 
eventually rots the covering. 

‘Making a neat job of a sewed-on 
patch is not easy, and it is a question 
of time before the patch will tear off 
again, 

Recently I discovered a way to 
attach a rubberized patch to make 
the repair water- and tear-proof. I 


nos nan 


nos Cy BARONS 


Don't throw away that torn umbrel 
you can mend it with rubber mheeting 


happened to have a quantity of the 
rubber film or sheeting that is used 
to fasten the turned-up portion of 
the bottoms of trouser legs. 

Cutting it into atrips long enough to 
project over the tear, I punctured a 
hole in each one, and slipped them 
down on the rod of the opened um- 
brella, arranging them in spokelike 
form (Fig. 1). Into the uncovered 
small triangular-shaped spaces I fitted 
ssmall pieces cut to fit. 

‘Then I cut a cireular piece of black 
alpaca (Fig. 2), and fitted it on over 
the rubber. The cap on the rod had 
to be removed, of course, before either 
rubber or cloth could be slipped on. 

id arranged the cloth and 
T took a small heated 
iron and ran it earefully over the patch. 
‘The result was very satisfactory. 

If the fabric is not too badly torn 
it can be drawn together with a thread; 
but if this is not possible, a thin piece 
of fabric can be drawn under the ribs 
so that it comes opposite the tear and 
extends beyond the edges (Fig. 3). 1 
cut a similar sized piece of the rubber 
and slipped it between the piece of 
fabric and the tear. To fasten this I 
cut a hole in the top of a rather deep 
cardboard box, placed the point of the 
umbrella rod into the hole, and ironed 
the repair into shape (Fig. 4). 

‘This cardboard disk makes the 


operation a great deal easier when no 
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inside patch has to be applied. I cut 
‘out a stiff piece of eardboard (Fig. 5) 
larger than the circular piece of cloth, 
then cut a slot and central opening to 
allow it to pass by the umbrella rod. 
I then slipped this disk between the 
fabric and the ribs (Fig. 6), which 
gave me a good base on whieh to iron 
the pateh into shape. 

‘This repair, when properly made, 
is waterproof and will save many 
an umbrella going to the trash 
pile—Jawes M. KANE. 


To Make a Deep Hoe from 
an Old Shovel 


HOE suitable for handling and 
‘cutting small irrigation ditehes, 

digging trenches for deep planting, and 

like purposes can, 

be easily made’ 

from an old 

shovel. 

Remove the 
shovel from the 
handle by driv: 

if out the riv- 
nd heat the Way bay abe, wh 
fank of t eke "one 
shovel blade in a" a" Olt shovel? 


or coal fire. 


Beane rearea / 


to cool. ‘Then replace the 
‘4 good serviceable hoe is the result. A. 
round-point shovel is best for this pur~ 
ose,—Winpsor CROWELL. 


Electric Lights to Call 
Employees 


HE manager of a well furnished 
‘modern office found that the 
sound of the call-bell which he rang 
for the stenographer, office-boy, or 
clerk was a source of annoyance to 
himself and callers to his office. He 
therefore installed a battery and a set 
‘of small clectrie lights in tl 


PRWATE. OFFICE 


ures orice 


‘Hi 


Instead of an annoying bell the flash of an 
electri light calls your employes to your dese 


office, which were regulated by means 
of push-buttons placed on his desk. 

In installing such an outfit small 4- 
to 6-volt lamps and a battery of four 
dry-cells may be used. The lamps 
may be placed on a panel in the main 
office, each lamp designating some 
particular employee; or if preferred 
the lamps may be placed on the desks 
of the employees. 

The wiring diagram is only sus- 
gestive. The wires may, of course, be 
concealed.—Fiovp L. Dannow. 


\ X J HAT’S more, when you have a 1900 Cataract 
Electric Washer, you finish the wash bright 
and early each Monday! 

Do you know why? 

It’s because of the magic figure 8. In the 1900 Washer the 
‘water is forced through the clothes in a figure 8 movement, four 
‘umes as often as in the ordinary washer. Thus it washes the 
clothes faster. In fact, it is this magic movement that makes the 
1900 the perfect washing machine. 

‘You can wash everything in your 1900, for there is not a single 
part in the tub to cause wear and tear, of to pull off buttons. The 
water is forced through your clothes entirely by the action of the 
tub, not by the action of any parts in the tub. When you have 
finished the wash, there are no parts to lift out and clean either 


‘The 1900 works easily, smoothly, and at a cost of less than 2c 
an hour, It washes the clothes snowy white and clean in 8 to 
10 minutes. 

‘The wringer also works electrically, and can be moved from the 
washer clear around to the clothes 
basket without moving the washer 
an inch. 

Comes in & 


cand 12 sheet Bl 


You may prove to yourself thatthe 1900 
isthe perfect washing machine Thete ie 
= 900 dealer neat you whe wil gladly 
tomitrate 21900 Cataract Washetright 
{2"your own home. ‘Then you wh, 
You tay sar paying for it on" terme 86 


Init your convenience, Remember, we ( 
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1900 CATARACT 
WASHER 


1900 WASHER COMPANY } sescest 1900 desler and acopy of 


sory, “George Brinton’s Wie.” 
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VER the hills to the country—far from 

the Job and the City! Not just once ina 
long while, but every Sunday or every evening 
if you like, when you have a Harley-Davidson! 


Miles are mighty short, and trips are very 
cheap, when you have a ‘‘World’s Champion” 
to whisk you there and back. 


Forty to sixty miles on a gallon of gasoline, 
with tire and other upkeep costs low in pro- 
portion. 


Ask Your Dealer About His 
Easy Payment Plan 


HARLEY-DAVIDSON MOTOR CO., 
MILWAUKEE, WISCONSIN. 


Harley-Davidson 


Srlds Champion” 


‘Earn from *300 to*600 


| Tire Repairing 
Learn a Profession 


Popular Science Monthly 
A New Kind of Index for the 
Photo-Plate File 


HE subject matter of 
graphic plate stored 
rack is usually unknown unless the 
plate is removed and held to the light. 
But with the index shown in the 
illustration fitted to the plate-rack the 
nature of any plate in it may be seen 
at a glance. 
‘Two large metal tabs hang at the 
side of the rack drawer, which is 
equipped with a carrier so that it may 


Fig. 1 shows how the description 
Inalined opposite Itz plate: while 
Fig. 2 shows the method of alipe 
ping a card into its proper place 


be drawn out all the way. Slips of 
Paper, each one carrying a descrip- 
tion of a plate, are fitted in each 
tab. 

When the rack is drawn out and the 
tab lifted, as shown in Fig. 1, each 
description lies directly opposite its 
plate. The tabs swing on two wire 
hooks which are screwed into the frame- 
work of the rack. 

These tabs are made of sheot 
tin, and, when necessary, may be 
lifted from the rack. The method 
of slipping the paper into the tab 
is shown in Fig. 2.—Epwanp R. 
Suara, 


Make a Sprayer for Your 
Indoor Plants 


T is advisable frequently to spray 
window-garden plants in order to 
ive the leaves, stems, and flowers 
waterinafinely 
divided state 
just as nature 
does when a 
thick fog cov- 
ers everything 
with its wet 
blanket. A 
small and 
simple sprayer 
can easily be 
constructed. 
This consists 
of two tubes 
and a cork, 
For the tubes 
take two 
lengths of goose-quills, straws, or thin 
glass tubing. Cut a section from the 
cork as illustrated, and bore two holes 
through the cork at the cut ends and 


Sprayer for 
house” plants, 
that you cen 
make "yoursell 
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at right angles to each other. Now 
push the tubes through the holes until 
they meet, being careful to have one 
tube slightly above the other. 

‘To use the sprayer, place one tube 
in a glass of water’ and the other 
against the lips. If a draft of air is 
now blown through the tube a partial 
vacuum will be produced in the other 
tube, causing the liquid to rise in the 
tube and be projected from the nozzle 
in a fine spray.—ERNEST BADE. 


A Reciprocating Pump-Jack 
Made of Pipe-Fittings 


PUMP-JACK for small pumps 

can easily be made of common 
pipe-fittings. It is of a reciprocating 
nature, and will operate a pump at a 
considerable distance from the source 
of power. ‘The diagram illustrates its 
construction. 

A long piece of pipe the desired size 
constitutes the main or horizontal 
shaft. To this you attach lengths 
about a foot long, one to each end, by 
elbows, so that one is vertical and the 
other horizontal (A and B). 

‘To these projecting pieces, at right 


Nem ic 
LI fl 


‘You can make your own reciprocating 
puump-jack from disearded pipe: Betings 


les to them, elbow short nipples, 
and the jack is done. Simply provide 
set-screws at each elbow, so the 
threads will not start because of the 
strain put upon them when under 
load. Also drill a hole in the end of 
each nipple for eotter-pins. 

Set the jack at the base of the pump 
at right angles to the pump handle in 
suitable bearings, 

‘The vertical arm is attached to a 
‘wooden rod, as shown, which goes to 
the pulley 'wheel on’ the motor or 
counter-shaft, and is attached to it 
‘eceentrically, like the connecting rod 
of an engine. ‘The horizontal arm is 
attached to the pump handle by a 
second wooden rod. A metal clamp, 
as shown in detail, serves to hold it 
firm and allows it to be shifted along 
the pump handle, thus varying the 
stroke. Cotter-pins keep these rods 
from running off. 

‘As the power rod moves backward 
and forward it lifts and lowers the 
horizontal arm. This operates the 
pump handle and also pumps the 
wwater.—Winpson CROWELL, 


Those White Teeth 


Ask People How They Get Them 
All Statements Approved by High Dental Authorities 


Mitions of teeth are being cleaned. 


Millions have already proved it. Lead: 


ing dentists everywhere advise it. “And. 
‘over 6,000 new people daily write us for 
@ 10-Day Tube. 


Why Teeth Discolor 

A viscous film forms on the teeth and 
coats them. You can feel it with your 
tongue. Modern dentists know thie film 
to be the teeth’s great enemy. 

Te clings to teeth, enters crevices and 
stays. The tooth brush does not end it. 
‘The ordinary tooth paste does not dissolve 


Pepsin must be activated, and 


PepsadénAt 
The New-Day Dentifrice 


‘vised by leading dentists everywhere and 
supplied by druggists in large tubes. 


Film is what discolors — not the teeth. 
eis the basis of tartar. Tt holds food sub- 
stance which ferments and forms acid, Tt 
holds the acid in contact with the teeth to 
‘cause decay. 

‘Millions of germs breed in it, “They, with 
‘tartar, are the chief cause of pyorrhes. So, 
despite the tooth brush, all these troubles 
hhave been constantly increasing. 


Now We Combat Film 

Dental science, after years of searching, 
‘has found a way to combat film. Five 
years of careful tests have proved thie 
beyond question. 

‘The method is now embodied in a dens 
tifrice called Pepsodent. It complies in all 
‘ways with modem dental requirements, 
‘And a 10:Day Tube of this tooth paste it 
‘now sent free to anyone who asks, 


Mirror Tell 


found, 20 active pepsin can be every day 
applied. 

‘Send the coupon for a 10-Day Tube. 
Note how clean the teeth feel after using. 
‘Mark the absence of tho viscous film. See 
hhow the teeth whiten ax the fixed film 
disappears. 

‘The results are quick and evident. They 
are all-important. You will never go back 
to old methods when you know them. For 
the sake of cleaner, safer teeth cut out this 
‘coupon now. 


Ten-Day Tube Free 


‘THE PEPSODENT COMPANY , 
Dept. 165, 1104 8. Wabash Ave. 
Chicago, Ti 
‘Mail 10-Day Tube of Pepsodent to 


no 


Safe for you or your family. 
Buoyant air compartments 
like a life boat and strong 
steel hulls. Mullins Steel boats can’t 
warp, leak, waterlog, dry out or open 
‘at the seams. No calking required, no 
boat house needed. 


Designed by America’s foremost naval 
architects—built in the world’s largest 
boat shop. More than 70,000 now in use. 


Mullins power boats have the best 
marine motors. Quiet, vibration-free 
operation is insured by the Mullins 
patented silent under water exhaust. 
THE MULLINS 
BODY CORPORATION 


Bont Dept, lin St. 
wi io 
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Don’t Buy an Expensive Piano 
Lamp; Make One 


VERY serviceable piano lamp 
may be made from a thin strip of 
mahogany about 19 in. long and an 


electric lamp- 


socket. 
Cut the 
Ieano 


strips us shown 
Here is a homemade 


in the illustra- 
tion. No meas- 

‘Piano lamp that can- 

‘pot scratch the pi 


‘ano or fall’ from it 


urements ean 
be given, be- 
cause pianos 
differ in con- 
struction. 
After the strips 
are nailed to- 
ether they are 
eandpapered and varnished. The 
lamp-socket is attached to the rig 
end, as shown, and wired to a con- 
venient plug. ‘Strips of felt are glued 
beneath the holder so that it can- 
not seratch the varnish at any 
place.—Rouunr Scustrrr, 


Do You Know These Things 
About the Oiling System? 


'AKE sure the oil-gage on your 

automobile is free to move, as 4 
wrong indication is serious, Some- 
times the wire is bent, and the gage 
does not fall as the oil is used up, ‘The 
inexperienced driver does not realize 
this and his engine runs dry. 

‘A gage ought to be within reach, so 
it may be tested by moving up and 
down. It gives a striking object 
lesson when the ofl-base has not been 
cleaned for several thousand miles. 
‘On pushing the float down into th 
heavy oil muck at the bottom, it stay 
there, showing the need of a thorough 
cleaning. 

Few people realize that oil de- 
teriorates under heat, and that the 
spoiled oil in the erank-case thickens, 
accumulating earbon from the cylin: 
ders and making a thick, pasty mass 
that will not pass through the pum 

When necessary to change the oil, 
say every thousand miles, it should be 
drained out carefully. Some of the 
muck remains and mixes with the 
fresh oil, reducing its lubricating 
qualities.” This is unavoidable unless 
the crank-case is removed for cleaning. 

It is dangerous practice to put 
kerosene into the crank-case and then 
to run the engine to cut the muck and 
s0.drain it out with the kerosene, ‘The 
bottom of the oil-base is covered with 
grit, metal chips, and other fire- 
grinding material which will be stirred 
up and forced into the bearings. To 
avoid this, remove the oil-base and 
clean it by hand. 

Cheek-valves, which control the 
flow of oil in a phunger type of pump, 
should be cleaned occasionally to 
insure proper working. When the oil 
does not flow or the gage shows no 
pressure, it may be because the pump 
is air-bound; usually cleaning the 
check-valves removes the trouble. 
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Repair Your Bicycle Tires at 
Small Cost 


NET sie yos agin the puncture 
don't go to a bicyele store and 
pay a high price to have it repaired. 
‘Try this simple expedient. Get a 


mente’ ene 
on needle (the 
woe ee larger the bet 
Bbex ter), and file off 
reams the’ end near 
the top of the 

HLA ench eye. Press the 
‘Sines pointed end of 

the needle into 

psrcnss) lock of wood 

ror we © about three 


inches square 
Muleaniser with your pd an inch 
punctured tire. Here's thick. 
8 quick way of fixing it ‘Takeahand- 
ful of elastic 
bands, and pass as many as you can 
‘through the crotch in the needle and 
around the block of wood. Put some 
rubber cement in the hole to be fixed, 
and push the filed end of the needle in 
‘the puncture as far as it will go. With 
fa sharp knife cut the rubber bands 
across the back of the block of 
wood, 

When this is done, the rubber 
bands will contract and the ends will 
stick out of the puncture. 

The next atep is to apply a lighted 
match "to the projecting bands. 20 
they will melt and fll up the pune: 
ture. In a few minutes, when the 
rubber is cooled sufficiently, the tire 
can be inflated, 

Very large holes and rips cannot 
be patched in this way, because 
the ‘crotch of ‘the needle will not 
hold enough bands to fill the hole or 
rip.—ArtTHUR GoLDENBAUM. 


Some Practical Uses for 
the Magnet 


SHORT time ago somebody gave 

‘me a horseshoe magnet taken 
from the ringer of a telephone. I 
didn't know just how T could use it, 
but it has proved useful in a number of 
ways, 

When I spill a box of nails in dirt or 
shavings, instead of picking them up 
by hand, a long and tedious job, I just 
take the magnet and pick them up in a 
hurry. 

Sometimes, in working around a 
machine, I drop a serew or piece of 
metal into a difficult place. The 
magnet picks it up instantly, saving 
much time and bother. 

‘When a nut drops into an auto- 
mobile’s crank-ease or transmission, 
I simply make use of the magnet to 
remove it. Otherwise I would have 
to fish around with a wire for an 
hour or two before I could eatch the 
nut. 

‘These are only a few of the many 
uses for a magnet. Get one and see 
how quickly you ean locate that unseen 
piece of metal that is delaying your 
work. 


Tiresome strap-hanging is 
avoided: boosted trolley fares 
saved—comfort and health pro- 
moted—lost time done away 


with—when you sit in the easy 
saddle of a 1920 


eciCLk, 


This American family’s time, money, and 
health saver is soon paid for with saved trolley 
fares and a nest-egg started. 


‘Swift, smooth-running, lightweight but pow- 
erfully strong, trim, and equipped with the ab- 
solute best of everything, you will find the 
Columbia the favorite wherever those who work 
with hand and brain have investigated bicycle 
values. 


Your local dealer will gladly explain the su- 
periority of the 1920 Columbia and its many 
big features. See him foday and start saving. 


Sena for 1820 Coumbia Cateos, 
showing models end types lor every: 
by, allt reasonable srices. 


WESTFIELD MANUFACTURING CO. 


45 Lozier Ave., Westfield, Mast. pie @ Bicycle 


ret 


[earn 
AU1Qexd 


TractorBusiness 


Trucks, Tractors, Electric Start 
tng, Lighting’ and nition. $3 
‘all type 


{nthe ‘United Stat 


Worlds Oldest and Greatest 
‘Tons of thousands of Rel 


Fam 150 0 002 Ma 


Any man 16 years and 


Rahe Auto & 
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Do You Know that Tree- 
Planting Is a Science? 


‘REE-PLANTING as a memorial 

in honor of the men who sacrificed 
their lives for their country is being 
taken up widely this spring. This 
commendable custom should be ob- 
served not only this year but every 
year. Tree-planting should form a 
Permanent part of tne improvement 
program of every city and town in the 
United States. Here's the way to do 
it scientifically: 


(£0 LEADER IHN 
ements FomaNG 
worner nse 


nonaeeccoveeeD 
wae oe Os 


This diagram from the American Forestry 
Association shows how to planta tre properly 


Keep Your Distributor Clean 
and Dry 


XCESSIVE oiling of a magneto 
ean do nearly as much harm as 
insufficient lubrication. One thing it 
does is to cause the surplus oil to be 
thrown into the distributor, where it 
works much mischief. It gets between 
the brush and the contacts and either 
insulates them from each other en- 
tirely, causing missing, or it causes 
arcing. Arcing burns the oil and forms 
soot, which interferes with the good 
working of the machine, and it also 
produces heat, which disintegrates the 
carbon brush and causes it to crumble, 
All magneto manufacturers make 
their distributors so that they may be 
removed easily and wiped clean with a 
dry, clean cloth. One type of ma- 
chine, for instance, has its distributor 
held on by three little elips, retained by 
three thumb-nuts. These may be 
loosened by hand, the clips turned, 
and the distributor cover will come 
off inthe hand. Other magnetos have 
three screws to retain the cover. 
Some have a central revolving brush 
and stationary contacts in the cover 
others 2 revolving contact and 
‘idual stationary brushes in the 
cover. The brushes in either ease are 
attached to small springs and may be 
slipped into or out of their sockets by 
hand. 
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Permanent Business. 
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Calipers for Inside and Out- 
side|Measurements 


Na certain job it was necessary to 
find accurately a number of both 
inside and outside measurements. Not 
having calipers at hand, an improvised 
tool was made. 
‘A piece of clock-spring seven inches 
long was obtained, likewise two darn- 


von foe sine Poe FoR oursioe 
MeaguRewenTs 


A piece of clock-spring and two dam- 
ing! needles make pair of ‘calipers 
for inside and outside measurements 


ing needles. _In each end of the spring 
was cut a long hole just large enough 
to take two needles. 

Hooks were bent on one end of each 
needle by heating, and both were 
placed in the holes in the spring, as 
shown in the sketch. The tension in 
the spring held the needles together 
until the measurements could be taken 
down,—Daue Van Horx. 


A Tray-Warmer for Amateur 
Photographers 


HERE are many occasions when 

the photographer, either amateur 
or professional, constantly has to heat 
his developer or other solutions #0 his 
pictures will come up properly. This 
results in loss of time and fluctuations 
in temperature that tend to impair the 
quality of the work. 

‘The electric heater shown herewith 
is designed to accommodate the stand- 
ard size trays, and it will keep the 
solutions at the desired temperature 


under most conditions, 

Firat build a box of matched lumber, 
using 34-in. stock. Build it 16 in, 
long, 12 in. wide, and 6 in. deep, out- 


@a> = 


Showing the apparatus in detait 
with all parts "marked to seale 


measurements. Leave the top 
Line the inside with asbestos 
Paper and carry it up to the top edges. 
Rha tops are ull of warrow strips 
of wood 14 


pi 
sketch shows how they nest inside of 
each other, so any size tray can be 
used. Build the first or I 
16 by 12 in,, with the openi 
by 1234 in,” The second one should 
fit snugly in the first, with an opening 
814 by 1034 in, ‘The third top fits in 
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and for all Languages 
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Peles sin” Vary enact 


Somples & 
ing Book 


the second, and has an opening 534 by 


834 in. The opening in the fourth 
section should be4!4 by 524 in. ‘Thus 
the different openings will take trays 
of the following sizes: 10 by 12 in., 
8 by 10 in., 5 by 7 in., and 4 by 5 in. 
‘These are the sizes generally used by 
photographers. 

Place four little lugs of metal 
around the sides of the tops so they 
will rest on the edges of the top into 
which they may be inserted and kept 
flush with each other, forming a con- 
tinuous top over the box. Nail little 
strips of wood along the under side of 
the 12-by-16-in. top piece to keep it 
from sliding off the edge of the 
box. 

‘Attach a thermometer to the inside 
of the back of the box so the bulb is 
set down below the edge about 2 in. 
and the numbers between 60 and 75 
ean be read when the top is in place. 
A noteh in the edge of the top cover 
will be necessary to clear the thermom- 
eter when the top is put in place. 

‘The heater is composed of a sheet of 
thick, stiff asbestos wound with iron 
wire.Cuttheas- 
estos so that 
when placed in 
the box 
edges clear the 
‘sides of the box 
by at least one 
inch. Wind it 
with fron wire 
80 no two turns 
touch. The 
amount of wire 
to use can only 
be determined 
by experiment, 
as the size of 
the wire makes 
considerable 
difference. Wind it closely at first, 
fand connect one end to the binding- 
Dost which is inserted in the asbestos, 
Connect one electric wire to this 
binding-post and place the other at 
different points along the wire until it 
becomes too hot to touch. 

‘Now place a binding-post at that 
point and connect to the heater wire. 
Then place another binding-post be- 
yond that one and a fourth one at the 
nd of the asbestos. Rivet four small 
angles of metal to the asbestos and 
to the inside of the box half way be- 
tween top and bottom. See that no 
portion of the wiring on the heater 
touches the box or electric wires 
except at the four binding-posts. 

Fit 
point switch to the right-hand side of 
the box and connect up as indicated in 
the sketch. One terminal goes to the 
lever of the switch; the other direct to 
the binding-post on the heater. ‘Then 
each point of the switch is wired to the 
binding-posts as shown. 

‘An electric light standard can 
be bolted to the back of the box 
and fitted with a 4 C.P. ruby 
bulb if desired. “This should be 
vwired direct to the plug circuit as 
shown. It will be an additional con- 


16 


plug receptacle and a three- | 
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Cough, cough, cough. 
How it racks little Dorothy 
and passes on to mother and 
dma and holds a croup 

for all the little ones! 


Hurry, there, with the 
ust that pure, white 
ointment that is better than 
a mustard plaster—and it 
will not, bring a blister. 


penetrate, never fear. Tt will rout 


that old: Congestion clear away. 

Musterole is a pure, white cint- 
ment made from oll of mustard 
and afew home simples! Muster= 
ole searches. in under the skin 


the contra 
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Mantra. 
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venience and can be turned on and off 
at will as desired. 

Set the tray of solution in the 
opening adapted to its size and turn 
on the current at the plug. Then 
throw the switch on the first point 
and let the wire warm up. If not 
hot enough, throw the switch to the 
cond point and to the third if found 


necessary. ‘The temperature can 
be easily’ regulated by these three 
points of contact as the different 
Jengths of wire through which the eur- 
rent flows will generate different de- 
‘grees of heat. 

‘The solution will gradually take 
fon the temperature generated by 
the heater which can be watched 
by the thermometer. The average 
temperature of solutions should be 
around 65 to 70 degrees; not 
over.—L. B. Rownins. 


How to Use Emery Cloth in 
Inaccessible Plac 


NE of the most aggravating jobs is 

the finishing of narrow depres: 

sions in castings of woodwork, where 
‘accuracy and neatness are required. 

The difficul- 

ties ordinarily 

encountered in 


easily overcome 
by using the 
very — simple 
method shown 
in the illustra- 
tion. 

This merely 
consists of grip- 
ping the emery 
cloth or sand- 
paper with the 
rubber-tipped 
end of an ordi- 
lead pen 
ciland so work- 
ing the abra- 
sive. The most 
convenient way is to tear off a narrow 
strip of the abrasive and to feed it 
under the pencil as a portion is 
worn. 

The friction of the rubber against 
the free side of the cloth is so much 
greater than the friction between the 
abrasive and the wood or metal that 
the latter can be worked easily without 
slipping. The peneil permits a con- 
venient handhold, and on account of 
the concentration of pressure on a 
small area the job is done quickly and 
thoroughly.—HENRY Simon. 
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Are You Interested in Boiled 
Automobiles? 


‘OT broiled—boiled!” exclaimed 
the repair-shop manager. 

“Oh, I thought you said broiled,” 
replied the visitor. | “Even so, I think 
they would make tough eating.” 

‘The manager gave a sigh of despair, 
and then went on to explain the 
merits of the new boiler, into which 
parts of an automobile are thrown for 
the purpose of removing the grease. 
‘The illustration gives a general idea of 
the construction. 

A 4-in. pipe leads into the boiler, 
and is surrounded with the water. 


An easily constructed hot-water bath for 
‘emcving grease from automobile parts 


Inside this pipe is a gas-burner of any 
suitable make, the flame from hich 
plays against the interior of the 
piping and raises the water to the 
boiling temperature. A good washing 
powder is sometimes added to the 
water and aids in the cleanal 
Parts of an automobile can be ro 
paired more effectively when clean, 
for the cleaning 
smersing in the 
sw minutes’ bolle 


hot-water bath, A 
ing removes all particles of grease, and 
Teaves a clean surface that can be 


soldered or otherwise mended. Not 
only the surfaces but the interiors of 
parts are thoroughly cleansed by this 
boiling process. —H. C. RIDGELEY. 


Assuring the Motorist of 
Properly Alined Wheels 


INING up the wheels of an auto- 
mobile is a problem that many 
motorists do not attempt because they 
do not know how; but the following 
method is easy amd accurate in every 
‘Set the ear in an open space on an 
absolutely flat floor. Place two boxes, 
‘on the floor, one about two feet from. 
the rear right wheel. Now stretch a 


soTF87F: 
ae 
fy 


string between the two boxes, being 
careful to keep the string at an even 
distance from the floor. Measure from 
this string to the front and rear varta 
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of the right front and rear tires. If 
the distances are not equal, shift the 
boxes or the steering wheel until they 
are exactly so. The string will then 
be exactly parallel to the line of the 
wheels on that side. 

‘Then, with a second pair of boxes 
and a string, do the same thing on the 
left side, thereby obtaining another 
line. When this is accomplished, 
measure across from one line to the 
other, making sure that these two are 
‘equal distances from the wheels. Do 
the same at the rear, If these two 
measurements agree exactly, the 
wheels are in olinement. 


How a Drill Is Cut to Bore 
Hard Rock 


URVEYORS in mines use as a pet 

‘manent station mark a 
Griven in the roof of the mine. This 
isa flat 
metal driven 
into a wooden 
plug that has 
previously been 
driven into a 
hole bored in 
the solid rock 
‘ofthemineroot, 
‘They then hang 
a plumb-bob 


‘This dri win ~=from the 
ore throughthe —“spad"" as a. 


hardest stone gieht-ine, 

The rock 
composition of the roof may vary from 
soft shale through several degrees of 
hardness to what is called sand-rock, 
which is the hardest rock to drill, 
Perched on a ladder with one foot and 
hanging on with the other, it is no 
easy job to take a regular hand drill 
and hammer upon it. 

‘The writer tried a brace and regular 
twist drill, but even that wouldn't 
bite. Several different ways of sharp- 
ening were tried out, and finally the 
way shown in the ‘illustration was 
evolved, A high-speed. twist drill 
sharpened in this way will drill almost 
any stone. By cutting its center 
Away the same effect is produced as 

ith the diamond drill used for remov- 
ing test plugs.—S, B. RovaL. 


A Very Useful Drawing-Table 
Extension 


N extension to a drawing-table 
chich is as simple as itis useful, 
‘and which, when not needed to increase 
the capacity of the table, can be 
instantly converted into a convenient 
tray for holding accessories, is shown 
in the illustration on page 128. 

‘The extension consists of a 12-in. 
board of a thickness corresponding to 
that of the table, and provided with 
two narrow cleats about two feet long. 
Each cleat has through its free portion 
a %y-in. hole at a point close to the 
board to permit the passage of a 34-in. 
stud, which is tightly screwed into the 
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table-top from the bottom. A wing- 
nut on each stud permits the extension 
to be quickly tightened or loosened. 
Such an extension is exceedingly 
useful where the capacity of a drawing- 
table must be at times increased, as in 
perspective drawing or for excep- 
tionally large work. If desired, it can 
be instantly demounted, but this will 
hardly ever be found desirable. In- 
stead, by merely unscrewing the wing- 


fielp to the draftsman in limited quarters 


nuts a few turns, the extension may 
be converted into a wide and con- 
venient shelf for holding drawing 
instruments, pencils, pens, ink erasers, 
and other objects where they are both 
out of the way and cannot roll on the 
work. There is no obstruction in the 
path of the T-square, since even if it is 
longer than the width of the table, it 
will pass over the objects on the tray. 

On account of its construction, the 
extension when in this position is 
securely in place, the weight of the 
‘board itself holding the free ends of the 
cleats firmly.—HENRY SIMON. 


Making That Rickety Chair 
Steady Again 


‘HE chair with one or more legs 

that are everlastingly coming out 
isa nuisance and should not be 
tolerated, It is a common source of 
annoyance now that chairs are fre~ 
quently made of 
unseasoned 
wood. Here is 
fone way to re- 
pair the offend- 
ing leg. 

In the loose 
end, across the 
middle, make a 
split 4 in. deep 
or thereabouts. 
‘This split should 
beat right angles 
to the grain of 
the chair bottom 
into which the leg fits. Remove all 
flue, if there is any, from the chair- 
bottom hole. 

‘Next, get a good piece of walnut or 
some other hard wood, and cut out a 
wedge 14 in. long and as thick as the 
looseness of the offending leg requires. 
Insert this wedge tightly into the split. 
If the leg is very loose, daub a little 
glue about the leg end. 

With the wedge inserted in the spl 
jlace the leg end in the bottom hole, 
and with a hammer drive it back to 
its original position. As the driving 
process is continued, the wedge enters 
into the leg end. The result is a leg 
end which fills its hole tightly and 
never comes out.—JOuN T. BARTLETT. 


‘An easy and efficient 
‘way to mend a chair fee 
that falls out of place 
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Attach this Motor 
to 
Your Boat 


‘New pleasuresare open, 
tome man who attaches 
Lockwood-Ash Row Boat 
Engine to his row boat 


It eaves those long, hot 
back-breaking pulls tothe 
Sthing or picnic grounds 
orihe camp, 
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‘ld Town Cances” 


An “Old Town Canoe” will 
jump at the thrust, or glide 

tthe dip ofa paddle. Floats 
light as a fleck of foam, but 
every “Old Town” has the 
built-in strength and sturdi- 
ness to withstand many years 
of rugged service. For the 
youngsters, buy the “Sponson 
Model” the canoe that's safer 
than a row boat. Write for 
catalog. 3000 canoes in stock 
$67 up from dealer or factory. 
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| A Two-in-One Triangle 
for Draftsmen 


N making a mechanical drawing, | 


‘both the thirty- and the forty-five 
| degree triangle are usually employed. 
A single triangle, however, if shaped 

| like the one in 
theillustration, 

may be used to 
lay out any 
angles that are 
multiples of 
fifteen degrees. 
‘The position 
of the triangle 
in the upper 
part of the fig- 
nient for draw- 
ing lines mak- 
ing angles for 


By varying the posi 
tion of this triangle, 


wy sade that GS which the 
ul fifteen de thirty-degree- 
wees may be drawn triangle is ordi 

narily made 


use of, The forty-five-degree angles 
may be laid off with the triangle in 
the position shown in the lower 
figure. 


1 off a fifteen-degree line 
and placing the edge of the triangle 
upon it, a seventy-five-degree angle 
may be made with ease, and other 
combinations will occur to the reader. 
If desired, the interior of the triangle 
may be cut out in such a way that the 
seventy-five-degree angle may be Inid 
off at once without shifting. 

Some draftsmen like the two-in-one 
triangle and do excellent work with it, 
while others are s0 accustomed to 
using the two triangles that any change 
would be entirely out of the questio 
Everyone has his pet habit, if he is 
aware of it.—H. C. Ripgrtry. 


You Can’t Lose This 
Rubber Stamp 


RUBBER amps have an 
way of hiding themsely 
wanted, and on 


papers 
pile up it takes a 
lot of time to 


where a certain 


stamp is con- 
stantly used this 


ing it alway 
} within reach was 
adopted, A 
number of rub- 
ber bands were 
knotted to- 
gether, to form 
an elastic cord 
long enough to 
permit thestamp 
to be easily pulled down to the 
work required. When released the 
stamp returns to its original posi- 
tion.—JAMES M. Kane. 
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Immortalizing Baby’s First Shoes 


By Samuel Wein 


MOTHER who couldn't bear to 
throw away her baby’s first 
‘shoes called upon a number of electro- 
platers to see whether she could have 
a metallic coat applied to the shoes. 
Her idea was to preserve them and at 
the same time make them ornamental. 
Leather is a non-conduetor of elec- 
tricity and it was 
for this reason that 
electroplaters 
thought the work 
impossible. How- 
‘ever, one enterpris- 
ing "young man 
accepted the com- 
mission and  suc- 
cessfully carried it 
out, A new field 
for the electro 
plater was thus 
opened, and today 
there are a number 
of large concerns 
that specialize in 
this particular kind 
of work. 

‘There are five 
successive steps in 
plating the shoes: drying; water- and 
acid-proofing the shoes; making the 
shoes conductive to the current; 
copper-plating: finishing, as buffing or 
polishing, and laequering. 

‘The drying can be done either in the 
air or in a chamber of hot air. 

‘The first operation is to make the 
shoes absolutely water- and acid- 
proof. Unless this is done, the solu- 
tions will penetrate and destroy the 
leather, thus spoiling the whole opera- 
tion, First dip the shoes for about 
thirty minutes in a hot composition 
made up of 8 oz. beeswax, 2 Ibs. paraffin 
and 5 of. rosin. 

Upon removing the shoes, you will 
find that they are coated with a thin 
film. This is allowed to cool. 

The next operation is to give the 

shoes a thin coat of shellac and allow 
them to dry in the air for about three 
hours. When 
thoroughly dry 
give them txo 
coats of the fol- 
lowing mixture : 
3 of, copper-plat- 
ing bronze pow- 
der, 1s pint lacquer 
and 15 pint amyl 
acetate. 

‘After the shoes 
have been care 
fully and thor- 
oughly coated 
place them again 
in the air to dry. 
‘This usually takes 
from five to six 
hours. They are 
then ready to be 
copper-plated 
Before the shoes 
go into the plating 


Here are the completed shoes encased 
‘2 thin fm of brilliant metal 


solution, great care must be exercised 
not to handle them roughly, for even 
finger-prints prevent the correct depo- 
sition of metals. 

Now secure a 2!4-gallon porcelain 
crock or glass jar, and pour in the fol- 
lowing solution: 21bs. copper sulphate, 
2 gals. water, and 6 of, sulphuric acid, 

Upon this crock 
place two brass or 
copper rods and 
connect them with 
the source of eur- 
rent. From one of 
the “rods. suspend 
‘one shoe in the 1 
lution, and on the 
other ‘rod hang a 
piece of sheot_cop- 
per about 6 in, 
square and 14 in. 
thick. The ‘rod 
that holds the shoe 
acts as the cathode 
and the piece of 
sheet copper as the 
anode. 

‘Thesource of cur 
rent employed may 
be from batteries, and their amperage 
must be in the neighborhood of six or 
ight to the square foot of surface to | 
be plated. The potential should be 
about one volt. Leave the shoe in 
this solution for about twenty-four | 
hours, when a coat of 1/64 in. copper 
‘ill be smoothly deposited upon them, 
Allowit to dry and then buff or polishit. 

‘Some people prefer a different metal 
fromeopper. Brass is very attractive, 
Here is the formula for brass used by 
the writer: 6 0. copper cyanide; 9 
on. zine eyanide; 3 of. hypo; 3 om 
sodium phosphate; 1 gal. water. 

Brass-plating is done on the copper 
and requires about one hour. 

‘When the plating is finished and 
polished, it may be lacquered all over, 
to prevent the metal from tarnishing. 
‘The shoes may be polished from time 
to time with an ordinary metal polish, 
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Electron Relays as Amplifiers and Oscillators 2 


H. J. van der Bijl, M.A., Ph, D. 


S an amplifier an electron relay 


supplies a great need. As an 
oscillation generator it is no less 
valuable, Only ten years ago the 
problem of the production of high- 
frequency continuous oscillations was 
‘one of the most important and difficult 
problems in the radio art. ‘This was 
specially true of oscillations of moder- 
ate power produced at high efficiency. 
‘There was then in existence the 
Poulsen arc; afterward came the 
Goldschmidt and Alexanderson gen- 
erators, These devices are used com- 
mercially for the transmission of radio 
and telegraphic messages, and have 
been successful over long distances. 
Large amounts of power ure needed, 
however, When compared with the 
thermionic vacuum tube, we find that 
the ares and generators lack certain 
advantages that the vacuum tube 
possesses and that place the tube in a 
different class. 


Tt is true 
that atthe 
present time 


single vacuum 
tube does not 
handle very 
large amounts 
of power. ‘This 
does not, of 
course, mean 
that it will 
always be lim- 
ited to short~ 
distance trans- 


Fig. 3. How the plate 
Siecuit current at coe: 

tant voltage is altered 
mission, Asn bY changing the voltage 
matter of fact, "Ped othe grid circuit 
it will be recalled that in 1915 the 
American Telephone and Telegraph 
Company and Western Electric Com- 
pany transmitted speech by radio from 
Arlington to Paris and Honolulu, a 


distance in the latter case of five 
thousand miles, and this was done 
with the thermionic vacuum tube. 
‘Once experiment has indicated the 


‘A small Poulsen arc generator 


way, commercial applications are sure 
to follow. The use of the vacuum 
tube as an oscillation generator for the 
transmission of speech over several 
hundred miles is already a commereial 
possibility. 

‘Whatever the amount of power that 
the tube is made to produce in the 
form of alternating current, the prin- 
ciple of operation is the same. One 
advantage of this type of oscillation 
generator is high efficiency. Another 
fs that it ean be made to produce 
‘oscillations varying over a considerable 
range of frequency. This varying ean 
be adjusted almost instantly, and the 
power output controlled with the 
expenditure of hardly any energy. 


Oscillations from Direct Current 


In order to understand how the tube 
ean be made to produce oscillations 
from direct. current, 
first to look into 
amplifier. It is the amplifying pro 
erty of the tube that makes it a 
valuable device, The electron cur- 
rent flowing through the tube from 
filament. to plate can be controlled 
by varying the potential on the ri 
and to. vary this potential only a very 
small amount of energy is necessary, 
although the variation of energy in 

the output or plate circuit can be 
very large. This is its amplifying 
property and it is due to the grid. 

Suppose the tube be inserted in 
a circuit such as that shown in Fig. 
1. The circuit FGL1 forms the 
input circuit and FL.P the output 
circuit. ‘The coil Ly of the input 
circuit forms the secondary of the 
input transformer, and is prefera- 
bly wound to have a very high im- 
pedance. The transformer in the 
‘output eireuit is wound to have an 
impedance equal to the resistance 
of the tube. 

Currents coming in from the line 
Aareamplified bythe tube. By this 


ae 


we mean that if the impedance ‘of 
the line A is equal to the impedance of 
theline B, we find that the current in B 
is greater than that in A. This ix how 
the tube is made to amplify telephonic 
currents on long-distance lines. 

To explain this a little more fully, 
let us consider the characteristic 
curves of the vacuum tube. The 
tion between the current in the output 
circuit FPL, and the potentials applied 
to the grid G and the plate P with 
respect to the negative end of the fila 
ment F is given by the equation 


Tm AC + hy 

‘Fy isthe potential dlference between the 
fdlament and the slate 

1, the potential difference between fila- 
tment and ri. 


Suppose that in this equation By be 
made equal to zero; that js, let the 
rid. be connected directly’ tothe 
hegative end of the filament. Then 
the relation between the current I and 
potential E, on the plate can be given 
by a curve like that shown in Fig. 2, 

Tt will be noticed that, as the plate 
potential is increased, the current, ut 
first increases more and more rapidly, 
but finally becomes independent of 

any further 
increase in the 
plate voltage. 
This maximum 
value to. which 
the current 
rises depends on 
thetemperature 
of the filament. 
If the filament 
\s ruined to 
higher tempera 
put cirouit resitance “ure the current 

will increase un- 
tila higher maximum value is reached. 

If, on the other hand, we give the 
plate potential a constant value, but 
vary the potential of the grid, we get 
the curve shown in Fig. 3. It will he 
seen that when the grid potential is 
zero the electron current flowing f 
filament to plate is not zero, but hi 
value given by OF. ‘This is beeause 
the potential on the plate catises afield 
to act through the openings of the grid 
and so pull the electrons through the 
grid to the plate. If the potentiol of 
the grid now be made positive, the 
current to the plate inereases =s shown 
by the curve FG. 

1, on the other hand, the potential 
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of the grid be made negative, the cur- the grid does not become greater than 
rent to the plate decreases as shown DO, it will be seen that the grid never 
by the curve FEC. At the point C becomes positive with respect to the 
the negative potential of the grid is filament, so that the grid never takes 


sufficiently high to neutralize the effect 
of the positive potential on the plate. 
‘The positive potential on the plate 


Here are the principal parts of the Poul- 
sen are shown in another lustration 


tends to pull the electrons away from 
the grid, while the negative potential 
on the grid tends to drive them back. 
When these two effects are equal the 
current through the tube is reduced to 
zero. 

‘The exponent ‘“n" in the equation ix 
not a constant when we consider the 
whole range of the characteristic up to 
the bend at B in Fig. 2 or G in Fig. 3; 
but it can be put equal to a constant 
for shorter ranges of the characteristic, 
to a sufficiently high degree of ac- 
curaey for the purpose for which the 
tube may be used. 

‘Thus if the tube is used as an 
amplifier (in which case we operate 
‘over the part of the characteristic EF 
or somewhat greater) we ean put n= 2. 
For lower values of current the ex- 
ponent n generally becomes larger, 
and for higher currents it generally 
becomes somewhat smaller. 

Referring again to the circuit dia- 
gram shown in Fig. 1, let the 
grid battery Eg havea value 
given by OD (Fig. 3); then the 
current through the tube is equal 
to DE, if the potential on the 
plate is that which gives a cur- 
rent OF when the grid potential 
is zero. Of course, if the plate 
potential now be made higher, 
the current to the plate increases, 
and we havea curve lying above 
the one shown in Fig. 3. 

For the present, however, we 
shall consider only the curve 
CEFG. If now an alternating 
current flows through the cir- 
cuit A (Fig. 1), alternating po- 
tentials will be applied to the 
grid through the input trans 
former. | These potential varia 
tions will be superimposed upon 
the constant voltage of the grid battery 
Eg, so that the potential of the grid will 
oscillate around the point D in Fig. 3, 
and this alternately increases and de- 
creases the current in the output oF 
plate circuit of the tube. If the peak 
value of the alternating potential on 


1st 


any current, and therefore there is 
practically no expenditure of energy in 
the grid circuit. The power in the plate 
circuit is therefore varied without it 

being necessary to spend an appre 
ciable amount of energy to do 80, 


Explanation of Constants 


‘The constant» ia known as th 
amplification constant of the tube. 
What it really means is that a change 
in the potential of the grid produces « 
times as great a change in the plate 
current as an equal change in the plate 
potential. In other words, we can 
Took upon a change, e, in the grid 
potential as being equivalent in effect 


to an electromotive force ne impressed 


in the plate circuit. 

‘The tube can therefore be used as a 
voltage amplifier. If the impedance 
of the coil La is very high compared to 
the resistance of the tube, a change ¢ 
the potential of the grid will 
establish a potential difference between 
the ends of La equal to me. If the 
impedance of the coil Lis not so large, 
the voltage amplification produced 
will be less than The extent to 
which it will be amaller depends on 
how large the impedance of Le is com- 
pared to the resistance of the tube. 

Suppose, for the present, that Lis a 
pure non-inductive resistanice equal to 
R, and let the resistance of the tube be 
Rp. Then the relation between the 
voltage amplification and the ratio 
R/Rp is given by the curve shown in 
Fig. 4. If Lis not a pure resistance 
but an inductance, then this eurve is 
somewhat different but has a similar 
shape. 

Now } the amplifieation constant, 
depends on the structure of the tube, 
and can be made to have almost any 


desired value. In most amplifier types 
of tubes «has a value of about 5 or 6, 
but the tube can be designed to have a 
much larger value of the amplification 
constant. Voltage amplifiers are in 
use that have an amplification constant 
equal to 40. But they can be made to 
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have an amplification constant many 
times larger than this value. 
‘This amplifying property ofthe tube 
is due to the grid, and the amplifies 
tion constant depends on the mesh of 
the grid. The finer the mesh the 
higher the amplification constant be- 
Hinttancepetcduron | | comes. At the same time, the grid 
a acts as a sort of screen to the flow of 
ra wen tiers thie | electrons from the filament to. the 
Solsdioase” beckon they plate, and the finer the Grating money, It ts uncronded. your 
mesh of the grid. is Sob eons ates Pac ar 
made the greater be- 
comes ‘this, sereening 
tect. 
Hence, if we want 
to inerease the arm 
fication constant by 
making the grid of 
1 Boas gorges closer mesh, we at the 


Te prime of We same time. in 
the resistance of the tube. ‘i 


On the other hand, the resistance ef | 
the tube ean be decreased by inereasibg | 
a the plate potential (as will be explained | | aft'auikartion 
rece, Iaer_iynan the fube has a eh | i 
ie i iewih 

ea high plate voltages. Theoretically 
{ there is herdly any limit to the voltage 
amplification that can be produced by 
tube. Of course, » transformer ean 
so'be looked upon as a voltage 
:mplifier, because an ordinary step-up 

| transformer will step up the voltage: 
but there will generally be some loss of 
power, whereas in the ease of the tube 
the A.C. power is amplified. Gen- 


voltage amplification is to make the 
resistance or impedance in the plate 
cireuit large compared with the re- 
sistance of the tube itself. 


Right Circuits for Amplifying 


mi aren ara ao : 
nll DIAMONDS Gee 
amplifier, because the power amplifica- a 
jaan Sereesearvnetortom. Me | | tion is a maximum when the external ff nha 

aoe 

oe 

Swe 

Sliding j 

in practice is TROWAT DIAwoND o WATCH 
a teeaedt OR oreo en: 
Sredfold; "but Make Moni Bean 
amplifiers have: E ER 
been made that 


of several thou- 
sandfold. 

| "It is perhaps known that vacuum 
tubes will amplify without apprec —— 
however, true only if special prec 
tions be taken to operate the tube in 

| the proper kind of eireui 

| It will, for example, readily be seen 

| by referring to Fig. 3 that if an 

16 
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alternating potential be superimposed | 
‘on the constant grid potential OD, and 
if this alternating potential is a pure 
sine wave, then the current wave as 
shown to the right of the curve is not 
a pure sine wave, but has larger 
positive loops than negative loops. 
This is due to the curvature of the 
current-voltage characteristic, and this 
is in fact the property that enables us 
to use the tube as a radio detector. 

What is good for the radio detector 
is bad for the amplifier. In order to 
make a tube amplify without dis- 
torting, it is necessary to straighten 
out the characteristic. This ean be 
done by inserting a resistance in the 
plate circuit. 

To see how this is done, let us refer 
to the diagram shown in Fig. 
which the potential of the grid can be 
varied by means of the variable 

attery Ey and measured with a volt- 
meter Vg. The current in the plate 
cireuit is measured with the ammeter 
‘A. If now the potential of the grid be 
raised a0 that the current in the output 
circuit is increased, there is established 
a voltage drop in the resistance R; 
and since the voltage of the plate 
battery E is constant, the potential 
difference Ep between filament and 
plate must decrease 

Tn other words, the voltage Ep and 
the current in the plate circuit are 180 
degrees out of phase. This has the 
effect of straightening out the char- 
acteratc, a ean be explained with | 
reference to Fig. 6. 

‘Assume that the grid potential has 
1 value given by OD, and the potential 
difference between filament and plate 
has that value which gives rise to the 
middle curve CEF. If we now de- | 
crease the negative potential of the 
grid from D to O, the current in the 
Plate clreuit would increase to F if the | 
potential difference Ep between fila- | 
ment and plate remained constant; 
but, on account of the external re- 
we R, the plate potential Ep 
drops to a lower value, and the cur- 
rent, therefore, only: increases to the | 
value H. On the other hand, if the | 
negative grid potential be increased, 
the current in the plate circuit de- | 
‘eroases. ‘This increases the plate po- | 
tential so that the current drops to J 
instead of to C along the line EC. | jy 

If the external circuit contains an | 
induetanee instead of simply a pure 
resistance, the effects are somewhat 
different because of the different phase 
relations existing betwpen the currents 
and voltages in the plate circuit. In 
this case the dynamiz—haracteristic 
takes the form of a loop instead of a 
straight line. Suffice it to say here 
that if the external resistance be made 
sufficiently Inrge the distortion result- 
ing from the curvature of the char- 
acteristic ean be reduced to 2 negligible 
quantity. 


(hin in the first of three articles by 
Mr. van der Bijl: the second will appear 
in the Poputar Science MonTHLY 
for May.} 
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Stoppers and Filters for 
Undamped Waves 


DAMPED waves are 80 gen- 

erally used today that amateur 
and professional alike are becoming 
interested in ways for selecting a de- 
sired wave length and excluding an 
interfering wave. In the last year or 
0 several patents have been issued 
that describe methods and means for 


peseonse 
f. eran 
intact 

‘Showing how the inte 


signal depends on tuning of the receiving set 


discriminating against wave trains of 
fone range of frequency in favor of 
trains of another range. Some of these 
methods are very complicated and 
require considerable accurately con- 
structed apparatus, as is the case of 
the method described by G. A 
Campbell in United States Patent 
1,227,118. 

Tt is amazing, however, how much 
can be done with a simple tuned 
circuit, formed by a coil and a con- 
denser, if one fully understands its 
operation. Every radio enthusiast 


knows howtotune 
such a circuit by 
varying either the 
inductance or the 
When 


tinuous wave 
tion he finds that 
as he varies L or 
C his set passes 
through an ad- 
justment — where 
the response is 
greatest. The 
curve showing this 
inge is the fa. 
liaroneof Fig.1. 

If the tuning is 
fixed in some ad- 
justment, and 
signals of different 
wave lengths are 
observed, it will 
be found that the 
response goes 
through varia 
tions of intensity 
like those of Fig.2. 
Of course, to test. 
this, one’ should 
have an oscillator 
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oerkeror 
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ree ErcrRCAL 
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ros RLECTRICR 
the frequency of ERUMALENY oF 
which “he may gma tha 
a continu, Cixeuit diagrams that 
hange continu- jeip to show. why 
tuning the receiv- 


ously without 
changing the out- 
put; for the curve 
of the figure assumes that the incoming 
signal is always of the same intensity 
when it reaches the circuit under test. 
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‘We make use every day of this fact | 
that a definite tuning corresponds to 
a definite wave length. What is its 
explanation? In the tuned circuit of 
Fig. 3, a voltage is induced in the coils 
by the current that the incoming wa 
sets up in the antenna. As far as con- 
cerns the tuned circuit and the de- 
tector, the effect is the same as if a 
generator of the signal frequency were 
connected to the coil as shown in 
Fig. 4, It is easier to understand 
what happens in the circuit if in our | 
minds we separate the resistance of the | 
coil S from the inductance. To help | 
in so doing we sometimes draw the | 
coil in two parts, as in Fig. 5, one 
part a resistanceless inductance L, 
and the other a non-in uctive resist” 
ance R. 

‘The voltage required to send an 
alternating current through an in- 
ductance is always just opposite to 
that required to send the same 
ternating current through a condenser. 
‘When the inductance and the capacity 
form a circuit tuned to the frequency 
of the alternating current, then the 


ee 
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‘This plot shows why a tured cireut 
fiver a maximum respocse. No 
Voltage in required to send a cur- 
Fent through the inductance and 
feapacity. Only the resistance re- 
‘quires a vltage to give a current 


voltages required by the inductance 
and the capacity are not only just 
opposite, but are also always just 
equal. ‘The regult is that it doesn't 
require any voltage to send an alter- 
nating current through an inductance 
and a condenser, connected in series, if 
they are tuned to the frequency of the 


source of the voltage. Voltage is then 
required only ; 


to foree current 


fete SL 
falta of te SLD fe 
Teas & oa | 


ternating cur- 
rent through 
the resistance; 
and the current that flows around the 
circuit of R, L,and C is just that which 
the whole ‘voltage of the generator 
could send through the resistance 
alone. If we obtained a. picture on 
the moving film of an oscillograph of 


A tuned circuit 
‘wedana by-pess 


Pre-eminence of 
American Inventions 


F the epoch-making inventions of the world 

uring the last half century, more than fifty 
in number, Americans are credited with thirty- 
five, which include the Telephone, ‘Typewriter, 
Cash Register, Incandescent Lamp, Talking 
Machine, Electric Furnace Reduction, Electro- 
lytic Alkali Production, ‘Transparent Photo- 
graphic Film, Motion fe Machine, Button- 
hole Sewing Machine, Carborundum, Chain 


seggyguere Stitch Sewing Machine, Single Type Composing ™qyyiraws 
Machine, Continuous Process Match Machine, 
Chrome Tanning, Disk Plow (modern typed 
Welt Machine, Electric Lamp, Recording Adding 
Machine, Celluloid, Automatic Knot-Tying Ma- 
1¢, Machine for Making Barbed Wire, ete. 
America leads the world in invention and must 
maintain its supremacy in the future. 
eet ald aie 
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To the Man With an Idea 


1 offer a comprehensive, ex- 
perienced, efficient service for 
his prompt, legal protection 
and the development of his 
proposition. 


Send sketch, or model and 
description, for advice as to 
cost, and’ search through 
prior pertinent United States 
patents. Preliminary advice 
gladly furnished without 
charge. 


My experience and famili- 
arity with various arts fre- 
quently enable me to 
accurately advise clients as 
to probable patentability be- 
fore they go to any expense. 


Booklet of valuable infor 
mation and form for properly 
disclosing your idea free on 
request. 


RICHARD B. OWEN, Patent Lawyer 
6 Owen Building, - - - - Washington, D. C. 
2776D Woolworth Building, - - New York City 


the values of the voltages and the 
current in such a tuned circuit, it 
‘would be like Fig. 


PATENTS 


IF YOU HAVE, AN INVENTION 
which you wish to patent you ean 
‘write fully and freely t> Munn te Co 
pve in regard tthe bet wey 
scbge or mood a 
nda deseription of the 
ing its operation. 
Bilson tom weal rt 


patental 

theclint, 

in sent free,on request 
‘methods, terms 


If you are a reader of 
SCIENTIFIC 
AMERICAN 


[Ere "Conelderod tn us cota 


MUNN & CO. 


SOLICITORS OF PATENTS. 

83 Woolworth Building, New York 

824 F'Strect, Washington, D.C. 

Tere Batting oe 

Hobart Bldg, 582 Ma 
‘san Fianeioce,< 


PATENTS 


and 


Trade Marks 


Send sketch or model 
for actual search and 
report. Write for Book- 
let of instructions on 
patent practice and 
procedure. Prompt 
personal service, ... 


Geo.P Kimmel 


Patent Lawyer 
od Ft ln, Wig, 


‘The reason we use a tuned eireuit to 
supply a detector is apparent at once 
when we remember that the detector 
is connected across the condenser, and 
that across the latter there will be the 
greatest yoltage when the current 
through it is greatest. As we have 
just seen, the current through the 
entire circuit is greatest when tuned 
to the frequency of the voltage source. 

If an inductance and a condenser 
have the proper values to form a tuned 
circuit like that 
of Fig. 3, and 
to give a max- 
imum response 


for a signal of 

788 frequency fy, 
comecrosreamsme then we know 
‘The plot may beob- that this coil 


and condenser 
in series act to 
waves of fre- 
quency fh 
like a small resistance. If connected as, 
in Fig.7 they will form a short eireuit to 
any Waves of frequeney f, that we try 
to send through from terminals 1-2 to 
terminals 3-4. If wave trains of this 
| frequeney and of some other, as fs, are 
| impressed on the left-hand terminals, 
| only the train of frequency fs will pass 
| through, for the other will be short- 
cireuited or “by-passed.” It is only 
for the single frequency for which L 
and C are tuned that the circuit will 
act like a short- i 
|eireuiting re a ° 
sistance. For + 
| frequencies 
above or below . 
it will be les *L_—__J? 
and leas effec- OS 
Hee ny The tuned cult a 
shown in Fig.8. fine'“cf"carrest or 


flow of current of 
‘This relation is own “frequency 
obtained by 

connecting a generator, as in Fig. 9, 
to one side and measuring the voltage 
on the other pair of terminals. The 
voltage impressed by the generator 
must be kept constant while its fre- 
quency is varied. 

‘An inductance and a condenser that 
have been tuned toa definite frequency 
| may also be used as a “stopper” in 

series with any desired portion of a 
radio circuit by connecting as in Fig. 
| 10. Notice that the condenser and 

inductance are 
in parallel with 
each other, but 


in series with the 
circuit that it is 
to protect from 


waves of 
frequency. This 
cireuit aso has 
the character- 
istic of Fig. 8. 
To see the 


SS Gxouon ORCI OF 
Hees 
‘The by-pase circuit 
shunts out waves of 
its oma. Fequency 
reason we look 
| back to Fig. 6, and remember that if 
a condenser and an inductance are car- 
| rying the same alternating current the 
0 


own | 
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Cartooning, Desig 
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voltage impressed on them must | mt 
always be opposite. Of course, we can 

turn around and say that if we 
impress the same voltage on a co 


TRADE-MARKS 
denser and on an inductance the cur- 


oo tae vas area Ue PATENT COPYRIGHTS 


ee ee | FREE OPINION AS TO 
Noort Pic. 10tie sue vonage ost SPECIAL OFFER patewrasue NATURE 
be rtpressed on both, since they are in Before disclosing an invention, the inventor should write 


peril Laedkipyrlndnprareresd for our blank form “Evidence of Conception.” This 
is then opposite to that in the indue-| Hf should be signed and witnessed and if returned to us to- 
Of voltage ‘whieh is connected to | ff gether with model or sketch and description of the inven- 
terminals 1-2 is that for which the tion, we will give our opinion as to its patentable nature. 
circuit is tuned, these currents are not 
only opposite but always equal. At a 

point like b, where the cur- 
join to flow outward to terminal 
3, the two currents will always just 
neutralizeeach other. In other words, 


Our Three Books Mailed 
Free to Inventors 


Our Mlustrated Guide BOOK 


HOWTO OBTAIN A PATENT 


Sent FREE on Request 
Contains full instructions regarding Patents, 
Trade-Marks, Foreign Patents. Our 
Methods, ‘Terms, and 100 Mechanical Move- 
‘ments illustrated and described, Articles on 
Patent Practice and Procedui 
Points for inventors. 


A very efficient eireuit for passing 


waver of Freasaigred frequencies ees Be 


no current of this frequency can flow 
along the wire 1-3, und hence none 
from terminals 1-2'to 3-4. In actual 
Practice, however, the inductance has 
some resistance, and so the currents in 
the branches do not exactly balance. 

‘The radio operator who understands | 
these circuits can do all sorts of stunts 
with a vacuum-tube oscillator or 
modulator, picking up any harmonic 
frequency that he may select. 

‘A very effective cireuit for eutting 
out a given range of frequencies may 
be built by combining shunt-and-series 
tuned circuits in the manner that 
G. A. Campbell deseribes in his patent. | 
He connects a number of similar ele- 
‘ments as in Fig. 11, and by so doing 
obtains an immense advantage, which 

‘shown by the 
characteristic 


OUR TRADE MARK BOOK 


Shows the value and necesity of Trade-Mark 


tion and 
ir competition 


ves information regarding 


OUR FOREIGN BOOK 
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We have 
Countries 
Book on Foreign Patents, 


SPECIALIZATION Our Staff 


‘The field of invention i so fast that 
cecgurt in all the different classes of invent 
‘which the iavention relates are 


imporsible for any one man to become an 
n Oaly those peactically sailed in the 
io Federing ficient Yetvice, For 


fines of invention. 


THE VALUE OF YOUR PATENT 


prosecuted in the 

iat and expe 
Wor pa 

the broadest posable pa But to do 

this tn some cases requtes time and labor, and ‘while you wil sometimes have to 
al have to both 


he calls it, will 
ass not only 
singlefrequency, 
roe —Jeegago” but as wide a 
ics range of frequen- 
Thecircuit tere gives cles as one 
the flatctopped tur: wishes; and all 
‘a curve ae shown et through with 
about the same 
intensity if their sources have the 
same intensity. 

Such a filter is of particular use in 
dealing with telephony, whether wire 
or radio; for the human voice requires 
for its intelligible transmission a con- 
siderable range of frequencies. The 
inventor shows a number of se | 


evidenced by 
Staten the Union for wioen we have scored patent 
Our New York, Philadelphia, Pittsburgh and Chicago Offices 


Tents from any 
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VICTOR J. EVANS & CO. 
Patent Attorneys 


Petadeia Os en, 
1007 Weelworth Bldg. 1158. Broad Street sit Empire Bldg. 


SS 


forms of filters, but all require ealcul: 
tions the mathematies of which is be- 
yond many amateurs. This need not 
bother the amateur much, however, 
for he can obtain good results by using 
the convenient cireuits that are ex- 
plained above. 


Main Offices, 760 9th Street, Washington, D.C. 
| Gentlemen: Please send me FREE OF CHARGE your books 
| a described above. 


| False Directions by a Radio 
Compass 

‘AN one trust a radio compass? 

Look at the variations that 

Lieutenant Commander A. Hoyt Tay- 

lor found in the apparent direction of 


the New Brunswick station when he 
was observing at the Naval Aircraft 


‘wean onecnon 


Employers everywhere are looking 
for skilled draftsmen. They are offering 
good salaries to start with splendid 
chance for advancement. 


Signals fem NF F should have 
hhad a direction of about 46 degrees 


Radio Laboratory near Washington. 
In just one hour he observed an ap- 
parent change in the direction of New 
Brunswick of almost 90°. His experi- 
‘ments are interestingly reported in 
Scientifie Paper 953 of the Bureau of 
Standards. 
Spark sets giving damped-wave 
trains have been found to be much 
more reliable in  direction-finding. 
Apparently where continuous un- 
damped waves are used there are 
reflections from clouds or various 


Drafting offers exceptional opportu- 
nities to a young man because drafting 
itself not only commands goo" pay, but | 
it in the first step toward success in 
Mechanical or Structural Engineering 
And drafting 


is an easy delightful way in 
which you can learn right at home in 
spare time, For 28 years the Inter- 
national Correspondence Schools have 


=o Sore 
than 200 other subjects, Thousands of | $7404, “Heaviside layer” at hig! 

boys have stepped into good positions | “Such reflections would result in in- 
through I. C, S, help, but never were | terference between the train of waves 


opportuni 


Let the I. C, S, help you. Choose 
the work you like best in, the coupon, 
then mark and mail it. This doesn’: 
obligate you in the least and will bring 
you information that may start you on a 
‘successful career, This is your chance 
Don't let it slip by. Mark and mail 
this coupon now. 


8 60 great as now, coming to the station and the various 
reflected trains. Thus the maxima or 
of minima of signal intensity that are 
observed by rotating the compass 
would give false indications of the 
directions of the source of the 
waves.—Tet! BROEKE. 


An Emergency Strain 
Antenna Insulator 
Se ECENTLY, while constructing an 
INTERNATIONAL, GORESPONDENCE SCHOOLS ‘antenna, I’ ran out of porcelain 
Ct i cleats and knobs, and was forced to 
aise produce some kind of insulator. Hav- 


Here is the way to make a strain insulator 


ing some spare clay tubes, the small 
| kind (3 by 5 in.), T used them 
| as shown in the drawing. A small 
| piece of No. 18 galvanized-iron wire 
| four inches’ in length was wound 
around another piece about two inches 

| long, forming the connector as shown 
in the inset figure. Tt was found that 
a 50-pound pull did not budge this 
wire grip.—A. T. Jones. 
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An Air-Pressure Grease 
Supply for Garages 


‘0 one enjoys the job of cleaning 

out the grease and hard oil that 
gets into the transmission-ease and the 
differential housing, and one man 
avoided it by devising a grease sup- 
ply that was always on tap, with good 
air-pressure back of it. 

‘An old self-flling gas-tank, the kind 
that may be replenished with chemicals 
when needed, was used for the air and | 
grease chamber. This had been pro- 
vided with a removable cap at one 
end, held in place by two bolts, as | 
shown in the sketch, and through 
which the grease was supplied to the 
tank, 

‘At the bottom, as shown, a quarter- 
inch hole was bored and fitted with « 
four-inch length of gas-pipe, which in 
turn was connected with a length of 

ET VALVE) 
wemonee 


PRESSURE TUBE) 


Showing how on old gas-tank formerly 
used. for illuminating “purposes can. be 
Converted into u1 alr-pressure grease-gun 


pressure hose, At the other end of 
the hose, a long nozzle was also 
connected, and had in itself a pet- 
cock for turning off the grease when | 
desired. This long nozzle was made 
of brass tubing, rolled down to the | 
shape shown. ‘The pet-cock was of 
edge variety, and was screwed to 
nd of the nozzle, being placed 
between the nozzle and the hose. 

‘Another hole was drilled through the | 
side of the tank, near the top, tapped, 
‘and an old tire valve serewed in for the 
air intake, 

Tn use, the head of the tank was 
removed, a gallon of hard oil put in, 
and puddied to give it a tendeney to 
run and keep at the bottom, the head 
replaced, and air driven into the 
chamber by applying the end of the 
air hose to the tire valve. From 
thirty to eighty pounds pressure was 
found necessary, depending upon the 
viacosity of the grease used. 

‘Then, by simply turning the eoek in 
the end of the outlet line, grease was 
delivered at any point in a constant 
stream, 

To increase its usefulness further | 
and to save time, the tank was 
mounted upon a truck, with the wheels 
from an old roller-skate for the mount- 
ing. 

in refilling, and to prevent wasting 
grease when the eap was removed, the 
core of the tire valve was loosened, 
letting out the extra air, before the eap 
was taken off, preparatory to putting 
in more grease. 

‘The tank was wheeled to the place 
to be used and then tipped upon end, 
forcing all of the grease to the bot” 
tom.—DaLe Van Honw. 
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= Things That 
Bigger Pay 


You want these things and probably 
many others, so why don’t you double 
and treble your pay? You ean do it. With double and treble 
theamount you are now. ain you can go to the bank each 
pay day and put away a sum of money for a “rainy day,” or 
that can be used for profitable investments or building your 
own home. Bigger pay would enable you to own an automo- 
bile and to get many pleasures out of life that you cannot now 
afford. To be able to go to the bank each pay day and steadily 


build up a bank account without missing it is alone worth an’ 
effort it may take to increase your earning power. Then thin 
of the things you want that are not pictured here. Whether 
you ever enjoy those things depends tly on yourself, 


Growing Digger pay rh 


them. The 
DON'T YOU. ire You want 
the thi that bette ‘ill 
Better Job marin SL ENSH 
Promotion and better pay is up Job "and bet yourself for a better 
to you and not the The better pay? 
big pay checks go to those who 
ScCeSE SRE AMERICAN SCHOOL 


OF CORRESPONDENCE 
Devt. G-784, Chicaso 
you want. There are no iwo 
‘ways about it; while you ignore 
Sorcerers 
dodging a better job. Wit 
Interfering with your work you 
can prepare for bigger pay right 


ir pay. 
‘That is justwhat youcando—s0 
doastheydid. Send theCoupon, 


us 


HERE are few car- 

penters whose lot it 

{a to handle nothing but soft woods 

| throughout life, and itis of interest to 

| see in what way the hard wood differs 
from the soft. 

In the first place, hard wood cannot 
be shaped with dull tools, and the 
harder the wood in use, the sharper 
must be the tool. Thus the first 
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What You Should Know When Working 
Hard Wood 
By G.F. 


Collins _it can be easily done if 

a few saw kerfs are run 
diagonally across the back of the 
jamb to a depth of about half its 
thickness. 

‘A similar treatment is applicable for 
twisted or warped casings; but when 
molded the kerfs should not be so deep 
as to show on the face, which would 
effectually destroy the piece. Maple, 


‘Who wants to learn | tnipointed ‘eet on 
boxing at home? 


‘oak, hazel, white 
mahogany, | butter- 
nut, basswood, hard 
yellow pine, and ash 


#ua# 


mouthed planes, with 
their chatteringirona 
and cutters, will not 
‘act on timber the 
fiber of which is 
dense, lengthy, or er- 
ratie. Therefore iron 
and composite iron 
and-wood planes will 
be found to work faster and better 
than the old beech planes. 

‘Trimming in hard wood has its 
difficulties, and must be done without 


Seulties, and i 


Y-in.' jambs in stud partitions, th 
most common difficulty met is the 
twisting or bending of the piece, 
caused either by imperfect drying 
or by. the pieces warping from 
being brought from a dry, warm 
atmosphere into the dampness of a 
newly plastered building. Often, in 
this case, the worker finds it almost 
impossible to draw the face of the 
jamb straight without splitting it, but 


Pointers on Overheating 


ATCH for steam at the radiator 

cap, as it indicates that the en- 
gine is overheating, a condition that 
may result in serious damage to the 
engine if not attended to in time. 

‘Overheating burns up the oil, and 
causes friction, loss of power, scored 
eylinders, broken parts, and possi- 
bly a bent crank-shaft and broken 
erank-case, 

The knocking of an engine is 
usually more pronounced on a hill, 
but it may occur with the engine under 
load. 

‘This defect will take place with 
the spark retarded, proving that it is 
not a spark knock.” It may be due to 
glowing carbon, unless the carbon has 
recently been removed. 

‘To remedy this condition remove a 
spark-plug, and if its end is found to 
be badly carbonized it is probably a 
carbon knock; but 2 knock accom- 


Ma 


‘Trimming hard wood has its dif- 
deliberately and ‘without hate 


all show this ten- 
dency. 
How to Nail 
Hard Wood 
Another important 
factor in hard wood 
is nailing. Even with 


a drill, especially at 
the ends, where its 
brittleness makes it 
split, 
and in nailing it is 
well to have the stuff solidly placed 
‘against the plaster furring, or what 
ever may be behind it, in order that 
may not jar under the impact of the 
‘The use of a small pointed nail-set is 
desirable in hard wood; or at least the 
Point of the set should be less in 
diameter than the head of the nail, 
& set too large will split out the stuff. 
All nails should be driven through the 
thick part of the stuff and not through 
the thin; if itis too thick, it should be 
bored first, but when nailed through 
the thin portions it is liable to spring 
out and split when working under 
atmospheric changes. 


‘must be dane 


the Automobile Engine 


panied by steam at the radiator is 
generally due to overheating. 

Overheating is usually shown when 
the engine runs with the switeh open 
or in the “off” position. 

This may also be due to the pres- 
ence of carbon, and the spark-plugs 
should be examined. To stop an 
engine running without the spark 
throw out the clutch, drop the shift 
lever into high gear, apply the foot- 
brake gently, throttle down the en- 
gine, and let ‘in the clutch. This will 
stall the engine. 

‘Sometimes scale from water and 
rust clog the radiator and prevent the 
‘water from circulating properly Bits 
from the rubber hose also yet inside 
the cooling system and retard the flow 
of water. 

Give the radiator a thorough clean- 
ing and probably your overheating 
troubles will disappear. 
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Holding Device for an 
Automobile Gate 


HEN the front wheels of an 

automobile rock @ gate flat to 
the ground, the top of the gate is 
caught by ‘the catch until the rear 
wheels of the car pass over the gate. 
Running over the springboard 
releases the catch C so that the gate 
rocks back into place again. Pressure 


‘You don't have to get cut of ne car 

{to unlock and push eside eis gute. 

Te epens and Cloves nutomatieally 
on L moves the angle-piece A, 
drawing the wire R taut and the 
eatch C back. The gate pivoted be- 
tween two posts is normally held up- 
right by means of a counterweight W. 
‘The gate must be pushed down by 
hand for a horse-drawn vehicle, but it 
is automatically closed by passing over 
the springboards.—Epwaup R. SMiTH, 


A Magnetic Lifter for 
Engine Valves 


HERE a great many valves have 
to be removed from enges and 
enclosed ports, a magnetic valve- 
lifter will prove of real value. ‘The 
core consists of a long soft iron bolt 
about 10 in. long by 34 in. stock. 
Saw the heads off a large spool and 
run them on the bolt as shown, 
flattened surfaces of the heads facing 
toward each other. 
Wind the bolt with several layers of 
heavily insulated No. 18 copper wire. 


S097 ion Boar 


eaten, 
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In garages, where many valves have to 
‘be ground, the magnetic valve-Hifter isa 
timesaver, It ir made from scraps 

It is well to shellac each layer of wire 

before proceeding back over it with the 

next layer. Fill the space between 
the spool heads, and when completed 
wind with electric tape to keep out the 
moisture. ‘Then run on one end nut 
until it forees the spool head in place 
against the coil Bend the brass 


Sargent 
Framing Squares 


ARGENT Steel Framing 

‘Squares are the caly 
squares which will calculate 
the length and cuts of 
Hip, Valley, Jack and 
‘Comm:n_ rafters, without 
‘any figuring on the part of 
the carpenter, 


Sargent Framing Squares 
fare made of the finest to: 
steel and tested for trucness 
and accuracy. Made in 
nine dependable finishes. 
Ask for a Sargent Framiog 
‘Square No, 500 series 


ITH the first stroke of a 
Sargent Auto-Set Bench 
Plane the carpenter knows 
he has a superior plane in his hands. 


Itsrigid and true-cutting blade, its 
lack of chatter, its quick and easy 
adjustment for coarse or fine cuts, all 
recommend it to expert workmen. 


In addition is the special Auto- 
Set feature which permits the blade 
to be removed, sharpened and re- 
placed in exactly the same position 
and for the same depth of cut, 
without any readjustment what- 
ever. Send for catalog showing 
the six sizes. 

SARGENT & COMPANY 
Hardware Manufacturers 
80 Water Street, New Haven, Conn. 
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LOCKS AND HARDWARE 
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TOOL CASES EXCEL, 


ASBESTOS 


‘Weare miners and shippers of Crude Asbestos 
in any quantity. We preduce al grades at our 
‘world famous BELL ASBESTOS MINES, 
Ganada.”" We also’ card fibres. spin. yarns, 
weave cloths. and make all sorts of Asbestos 
Products 

For anything you want in Asbestos. turn to 


KEASGEY 2 MATTISON COMPANY 
‘Det $-£ AMBLER. PERMA Te ek 
Owners of the word's largest Asbestos Mines 
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| handle around as shown, slip over the 
bolt end, and secure with a second nut. 
‘A coat of shellac over the whole 
magnet will help to preserve it as well 
add to its appearance. 
‘Connect to eleetrie current, hold the 
| bolt head over a valve head, and | 
the entire valve can be lifted out of the 
seat by pulling on, the handle of the 
magnet. With sufficient current this fasts Boies Poca tn 
magnet can lift several pounds. eae iat 
Winding the handle with tape will eae 


further protect, the operator against i 
oth pont eels short-cir- oa a 
ing. Le B. tandard 
BOSCH inca 
Revolving Tool Drawer for |} teusnnh yo umn, Dane 
the Mechanic Eevee rg a etait 


Built in the Largest 


Eeercomicee etter cept 
Pliers No. 1950 DRAWER cannot umally be| | Beerases sce 

seeily md fe ae pulled out more than alt its | Escgci-svncnann uf a 
fitiony, but yulonbe for length with safety, especially when it sh eed when ya gant te 


contains tools or other heavy objects. 
‘The back part of the drawer is there- wirte ENGINE WORKS 


fore of little use or is 


heavy use of any’ kind. 
Hlave side cutters and ean 
be used as hammer oF 


wrench. ative, Pinas ie Bae. 


tion that overcomes this difficulty. 
shown in the illustration, there is first 


IF YOU HAVE METAL TO CUT YOU NEED 
BARTLETT 2400s SNPS $20 $6.20 


Becnage Soe in prays 
- 
EGR mirc. CO. 3 Lafayette he ara 


Pliers No. 999 / = TOOL CASES 


re 


Booklet on Request 


constructed a sliding drawer frame 
the Expert ‘without a bottom, having a narrow 
to known board nailed across both top and 
bottom at the middle. The hexagonal 

set of compartments is fitted inside the 


“Red Devil” 
Mecha: 
aualty, 


mes and Blades, Auger | sliding frame, so that it will revolve 
bie Chats Deis and other || ely about ong bolt that pases 
fand Tools, all of a clase ||| through the center, and also throug! 
with “Red Devil” Glass |} | holes in the boards nailed across the One Man 
Cutters, the biggest sellers top and bottom of the sliding frame. Saws 25 esa ae 
in the world. A'washer made from a piece of Lin. 


fits beneath the revolving part 

Red Dest” Careepatad: [| Reet Bex bementh She reversing 
t in order th yy turn freely 

Lock Washers have 6-point It will be necersary to pull such a 

contact; they hold fast. drawer out only six or eight inches, and 

then to revolve the inner section until 

the proper compartment appears, This 

1TH & HEMENWAY CO, Ine. | 2¢F2ngement is particularly designed 

pent 7. New York, N-¥. | tO hold bolts, nuts, screws, rivets, and 

Jarere Ureisehaie dA small tools, and can be fitted beneath a 

aster Seveeateis 75/2 work-bench top without occupying 


space otherwise needed. 
8 
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The 
Micrometers 
Story 


arash Know 


that away baek in 1867 
Messrs. J. R. Brown and 
Sharpe brought from Paris.an 


ideu which resulted in what 
is now the most necessary 
tool in the mechanical world 
the Micrometer Caliper? 
‘That tod 
100 different types of Mi- 
erometers—the result of 
many years of study and 
improvement? 


‘This information is told in 


Tatest The Mierom- 


BROWN & SHARPE 
Machinists’ Tools 
ihe vlan the mache 


sted we will 


If you are in 
send you a the 
fllong with our cata 

which lists over 1000 


| Brown & SharpeMfa(o| | 
| Providence, RI. 


Consider the Top of Your 
‘Automobile 


"HEN the top of your ear is neg- 

lected it becomes shabby in a 
very short time, detracting from its ap- 
pearance and value should you wish to 
trade it in fora new ear. This is abso- 
lute carelessness, because with a little 
consideration and eare the top ean be 
made to stand up as long as the body 
or the running gear. 

Never fold the top when it is wet, 
for there is always the possibility of 
mold or mildew attacking it, and this 
results in rapid deterioration. When 
the car is Iaid up for any length of 
time, the top should always be left up, 
to preserve its shape. Use the slip 


cover whenever the top is folded. 
Everyone knows that the vacuum 


‘There may be a fine cat under that 
shabby automobile top, but the out- 
Sider isa likely to get that impression 


created at the rear of the ear when it 
is in motion fills the uncovered top 
with dust and dirt. 

Mohair tops should be cleaned by 
brushing thoroughly with a whisk- 
broom and eradicating the spots with 
& sponge, warm water, and castile 
soap. A. chamois wrung dry will 
finish the job by taking up the excess 
moisture.—R. L. PRINDLE. 


A Combined Switch-Key and 
License-Holder 


NSTEAD of going out automobil- 
ing without your driving license, 
nine times out of 
ten, why not 
keep it ina place 
where you 
could not drive 
and be without 
it? An empty 
cartridge sol- 
dered to the 
switeh-key 
makes an ideal 
place in which 
to keep the 
license. 
Solderan emp- 
ty metal ear- 
tridge to one side of the key, opening 
uppermost. Then roll the license into a 
little spill, and slip it into the cartridge, 
losing with a cork stopper if desired. 
Tae license Will always be with you 
when driving and eannot become mis- 


‘You can't possibly lose 
your automobile li 
Sense iit ie attached 
to the switch key 


Inid as long as the key is in your 
| possession.—Winpson CRoweLt. 
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FORGING— 
Ancient and Modern 


GINGE the olden days when armorers 
‘of Damascus forged on anvils,with 
hand-hammers, their world- famed 
swords, the Art of Forging has de- 
veloped into a gigantic modern in- 
dustry. ‘The smith and his puny hand- 
hammer have been supplanted by 
powerful machines that forge great 
crankshafts, as well as smaller pice 

in dies. ‘The drop-hammer’s mighty 
force has replaced the blacksmith’s arm 
of brawn, And rightly so, For the 
process of Drop-Forging insures far 
greater strength and accuracy, better 


Quality and speedier output in wrought 
metal parts than would otherwise be 
possible. 


In the manufacture of Williams’ 
Superior Drop - Forgings and Drop- 
Forged Tools is employed the most im- 
proved mechanical equipment, backed 

y engineering knowledge, technical 
skill and experience—experience gained 
during nearly half a century in the con- 
stant effort to maintain the high stand- 
ard established for Williams’ product, 

Booklets describing our Superior 
Drop-Forged Wrenches, “Vulcan” and 
“Agrippa” Machinists? ‘Tools and Pipe 
Fitters’ Tools will be mailed, free, on 
request. 

J. H. WILLIAMS & CO. 
“The Drop Forging People" 
7 Richards Street, - Brooklyn, N.Y. 
7 South Clinton Street, - Chicago, Ill 
7 Vulcan Street, - ~' Buffalo, N. Y. 


WILLIAMS’ SUPERIOR 
DROP-FORGED WRENCHES 


40 Standard patterns ia about 1000 lacs 
with openings 3/16 t0 7-5/8. laches 
Write for out new: Witch Book, 


—@ 


Is Your Machine 
Under-estimated 


THAT productiveness 
which puts your machine 
ahead of the next best—is 
it a matter of record with 
the user of the machine? 


Can the best rate-of-work be 
checked-p by the operator 

and kept up by comparative 
records of his work? 


‘There's the need of a 


WOOL 


COUNTER 


—to give the owner and opera- 


tor the full measure of your 


adjustments and 
‘up to the point 


machin, keeping 


ating 
o eicieneye 


purpose. spl 
5 Td the lve 
Paces ca mary fal se) 


The Veeder Mfg. Co. 
44 Sargeant St, Hartford, Conn. 


A New Way to Lay Off 
Bolt-Holes 


EN dividing a circle into an 
‘even number of equal angles— 
as in leying off bolt-holes—the follow- 
ing procedure will save much time. 
Suppose that 
‘you wish to lay 
ff sixteen bolt- 
holes around a 
circle (see il- 
lustration). By 
using the 45- 
degree triangle 
and Tsquare 
in the usual 
manner, eight 
of these holes 
can be located 
—asat A,B,C, 
D,E, F,G, and 
Nov, instead of bisecting the arc 


a. 
between A and B with compasses or 
dividers, it ean be done by joining A 
and F by means of a triangle and 
sliding the triangle parallel to itself 


{nto the position OX. This construc 
tion depends upon the geometrical 
theorem that an angle inscribed in a 
circle is equal to one half of the central 
angle standing on the same arc. Thus 
we have angle XOB equal to angle 
AFB equal to one half angle AOB. 
In the same manner, the points Y, 
2, ete., may be located by successively 
joining the center of each hole with the 
| far end of the diameter through the 
next hole. If itis necessary to lay off 
thirty-two holes, the process may be 
repeated to bisect the ares AX, XB, 
BY, etc., and repeated again for 
sixty-four bolt-holes. 
| “By the use of a 60-degree triangle, 
twelve bolt-holes can be located from 
the T-equare, from which other points 
can be laid off for 24, 48, 96, ete., bolt- 
holes successively.—F. M. Weston. 


Rubber Nipples Make Fine 
Insulators for Test Clips 


OMETIMES test clips or test 
points are attached to lines earry- 

ing some- 
what heavy 
voltage, 
heavy 


seem dis 


it'aceident- 
ally passed 
through the 
body. In 
that case 
insulators 
near the terminals where handled are 
convenient. 

‘A good temporary insulator ean be 
made of a rubber nursing nipple. 

‘Simply enlarge the hole in the 
nipple and run the wire through it 
‘until the clip or point just emerges 
from the large end. 

The clips ean then be handled with 
perfect safety.—Wixpson CRoweLL. 


Popular Science Monthly 


il 


Electricians’ Knife 
Scissors and Tweezers 


We can meet cesle' demands at once 
aed lfr attractive quantity prices 
We Jr de ton 


MATHIAS KLEIN & SONS, Mfrs. 
‘CANAL STA. 3, CHICAGO, 


POWER BENDER: 


Two. 
MODELS 


ening Mgcines (nt) ee 
ct 2h tad foe 
‘ut 


BIG PROFITS forYou 
inHB BATTERY CKARGING 


enough to | Sie 
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The Poultry Hook is a Great | 
Labor-Saver 


NE simple Iabor-saver for the 
poultryman is a hook for eatching 
birds. Any | 


it in a jifty. 

Take a long 
piece of stiff steel 
or iron wire, and 
bend it in’ the 
shape of a long 
U. The open 
end of the U| 
should then be 
turned back, so 
the sharp end of the wire will not 
injure the bird's legs. 

Fasten the hook to a strong but 
light pole, and the hook is ready for 
business, 

‘The hook is slipped around the | 
fowl's leg, and slides down to the foot, 
where it holds until the poultryman 
ean walk up and pick up the bird with 
his hands, 

A simple but efficient aid in the 
poultry-yard.—L. B, Ronaiws, 


Automobile Economy—What 
It Means 


THEN the topic of economy is dis- | 

ussed among a group of motor- 
ists, itis often found that only the type 
of economy secured by high gasoline 
mileage is referred to. The other fac- 
tors of economy are frequently forgot- 
ton either in purchasing or using a car, 
Let us examine them in order, 

Firtt, economy is an all-inclusive 
term. In some respects it is synony- 
‘mous with good investment and dollar- 
for-dollar value. In its broader sense 
you must consider performance, com- 
Tort, and good looks when obtained at 
4 medium price. 


‘occu 


How Many S. P.M.? 


“Haste makes waste" is just as 
true of hack saws as of anything 
else, Forcing a blade by increas- 
ing the strokes per minute means 
a quickly dulled blade. 50 to 60 
strokes per minute is about as fast 
as it is economical to run when 
dry. - On soft steel, using 
‘compound, saws may be run to 
Advantage at about 100 S. P. M., 
at from 65 to 80 on annealed steel, 
and on unannealed tool steel at 
about 60 to 80 strokes per minute. 


Fellow the Starett (Hack Sen 
Chart, put on the weight 
watch the.cutting cost decrease, 


THE L. S. STARRETT CO. 


own 


e@ cos 


er cu 


the speed 
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Sturdiness of construction and 
proper workmanship reduce your re- 
pair charges—in most eases 
tant economy feature, Accessibility of 
adjustments and lack of complicated 
mechanism reduce your upkeep to a 
minimum—another fact to be re- 
membered. 

‘The increase in gasoline mileage se- 
cured by proper preheating of fuel is 
worthy of note at this time when the 
quality of gasoline is low. Easy start- 
ing and great flexibilit is 
save much gasoline. 

Scientific distribution of light weight 
not only increases gasoline mileage but 
adds miles to the usefulness of your 
tires, The cost often takls precedence 
over fuel expenses, and the ratio of car 
weight to standard tire equipment 
should be considered by the intelligent 
buyer. 

Every motorist realizes the possibil- 

for economy in his every-day 
Griving, but these few suggestions may 
remind him of several factors that 
should be thought of under the subject 
of economy. 


ty Lanse $38.50 
Wg Seer $46.50 
TEL zeh $67.50 


sng eeom $40.00 
vieagon tm $68.50 
sina. $75.00 
AIARINN $8500 
NRA $85,00 
Saati, $110.00 
"Se ee nanan $125.00 


CHAS. H. JOMNSTON, Bor” 24, Woe! End Ptsberh, Pa 
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SIMONDS | 


Edgeholding 


—all of them: 
blade, keyhole 
that all-purpose 18" blade 
made for cutting either 
wood or metal. 


‘Compress 
blade, and 


A handy kit for contract- 
ors on roof, or floor, or 
any kind of repair work 


entailing nail 
work cutting 


and metal 


Edgeholding —the out- 


standing quality 
Simonds Saws — 


of 
because 


of the Simonds made 
steel that’s in them. 


= 


Simonds Manufactering Co. 


Fitchburg, 


Mass. 


The Saw Mohers;" Established 1832 


Cureago, Th, 
New You Ciry 


Vancouver, B. C, 
Loox, ENG, 


PORTLAND, One, Mowrneat, Que, 
Lockport, N, ¥; Mearuts, Tew, 
New Onurans, La, Seartus, Wasu, 
SAN Francisco, Cat,  St,JOuN, NB. 
‘SAW STEEL! 
Epoouss 


What Do You Know About 
‘Your Car's Electric System? 


ESPITE the fact that a well built 
electric i 


portant that the devices provided by 
the manufacturer to indicate derange- 
ment be watched. 
easy to form the habit of looking at 
the indieators as it is to form the 
habit of ignoring them. 

Self-starters at present are very 
reliable; nevertheless, that does not 


important 
adjustment that need careful atten- 
tion. One should make it a point to 
familiarize himself with all the details 
regarding the electrical system, and 
inspect them carefully at frequent 
intervals. By so doing a lot of 
trouble and expense will be done away 
with. 

‘Most self-starting systems have a 
fuse-box installed at an acceasible 
point. The purchaser of a new car 
should acquaint himself with this as 
quickly as possible. Very often con- 
siderable trouble is eliminated by the 
Installation of a new fuse. This is a 
simple matter, but its neglect may 


cause a lot of trouble and unnecessary | 


expense. 

Modern cars are equipped with 
electric self-starters and do not have 
the crank handle installed. Without 
‘crank handle itis dificult properly to 
test the compression of each cylinder. 
Often a motor is run with weak 
cylinders simply because it is too 
much trouble to attach the erank 
handle and test the compression of 
‘each cylinder. If the compression of | 
each cylinder is not kept up to 
standard there is bound to be more or 
Jess of a pound in the engine, which 
is injurious to all the working parts, 
ole blag tue peal oe bee) 
ings. 

When the self-starting device fails | 
to start the engine after reasonable 
trial, the trouble should be located 
without delay. One cannot expect 
too much from a small battery. ‘The 
self-starter is not supposed to crank 
the engine indefinitely. Bear this in 
mind and you will prolong the life of 
‘your battery. 

Many times a troublesome skip in a 
ier is due to an unsuspected leak 
in the high-tension wire. When hunt 
ing for such trouble, go over the wires 
carefully, raising them slightly from 
any place where there might be a 
leak. When found, the place must be 
covered with electric tape, unless a 
new wire is installed. 

If the wire runs through a metal 
tube it will not be possible to trace the 
‘whole length of it, so it must be re- 
moved from the tube and connected 
as before. 

By running the engine and going 
over the wire inch by inch, the leak 
should be discovered. If ‘it is not 


0 


Tt is almost as | 
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Stanley Cutter 
and 
Chisel Grinder 


The STANLEY CUTTER 
ND CHISEL GRINDER. 


sels, and. other 
ting tools that 
yy be. ground. or 
honed to any desired angle 
or bevel, insuring an_ac- 
curacy that is very difficult 
to obtain when the tool is 
held in the hand. 


| The tool to be sharpened is 


rigidly held in the Grinder 
by thumb screws, and may 
be given any desired angle 
by means of the large screw 
attached to the roller frame, 
which raises or lowers the 
main body, 


As shown in the cut the 
Grinder is fitted with two 
thumb serews and. three 
thumb screw holes. By the 
use of the two thumb screws, 
the tool to be ground is 
Jd much more firmly than 
is possible with the use of a 
single screw. 


‘The Sharpener is made en- 
tirely of metal, all parts 
being nickel plated. 


Special circular upon request 


STANLEY Rute & Lever C Co, 
New Brirain. Conn. U.S. 


thas one 
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3631-89. 
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strong enough to give a spark it may 
be found by passing the fingers along 
its length. A slight shock will indi- 
cate the trouble instantly. 

Braided insulation is particularly 
liable to pick up moisture and short- 
circuit every time it rains. When the 
missing cylinder is located you should 
parallel the wire—that is, lay a new 
or perfect wire from distributor to 
plug. Disconnect the old one and the 
engine should pick up speed and the 
missing should stop. 

‘The safety spark-gap of a magneto 
rarely gives trouble, but it may at 
some time, It has too much re- 
sistance in ordinary circumstances, 
but if the gap in the spark-plug burns 
too wide it will be easier for the 
current to short-circuit through the 
safety gap. Run the engine and 
listen carefully for a spark. If it 
‘oveurs, look at the gaps of the plugs 
and set all of them to the thiekness of 
ain old hacksaw blade. 

Some drivers prefer a larger gap 
than the hacksaw blade will give. 
‘The usual blade is about one fortieth 
of an inch, or .025. This is right for 
magneto, but one thirty-second may 
he used with battery ignition. Since 
the gap never closes up, but always 
burns larger, it is evident that a 
smaller rather than a larger gap is 
preferable. For the magneto a small 
up Is necessary; otherwise the engine 
will miss explosions at low speed, 


Why the Homemade Wagon- 
Jack is Best 


HE worst thing about most wagon- 

jacks is the time it takes to get 
them adjusted and set in place. On 
a ranch where a number of hay-racks 
were in more or less constant use, a 


Why buy the manufactured kind 
when you can make a wagon jack 
Suited to your particular need 

simple jack was made to raise the 

wheels from the ground preparatory 
to greasing them. 

‘The juck was made by sawing a 
2-by-4-in. piece of wood as shown in 
the illustration, hinging the cut-out 
portion, and bolting a thin piece of 
strap-iron about it to prevent splitting 
the wood. 

‘The hinged piece was so cut that the 
upper end came two or three inches 
above the bottom side of the axle 
when it rested upon the ground. This 
was placed under the axle, and the 
lever arm raised until the two eame 
together, locking itself and holding up 
the wheel.—DaLe VAN Hors. 


GOODELL 
PRATT 


1500 GOOD TOOLS 


All-Steel Mitre Box 


made to give Real Service 


Ww: have been making these Mitre Boxes 
for ten years. During all this time, re- 
pairs and replacements have been practically 
nothing. 

Our Mitre Boxes are built entirely of steel 
and trussed like a bridge. This construction 
eliminates the possibility of breakage from any 
cause and enables the tool to retain its accu- 
racy for practically a lifetime. 


‘The saw may be locked at any desired angle. 
Tt can be held in an clevated position by a 
spring lock, which is easily released by a slight 
downward pressure. Stops can be readily regu- 
lated to permit sawing to any desired depth, 
‘These are a few of the good points 
of the Goodell-Pratt All-Steel Mitre 
Box, but there is but one way to 


really appreciate this tool and that \"" Pq 
way is to ask your dealer to show 4y 
it to you. 


Complete pocket-edition 
catalogue sent on request 


from two to ten 
minutes. 
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ot cut groo¥ 


An occasional dose wil stop that knock — 
‘quiet the motor-—and save the batteries 
You can do it yourself in ten minutes 


It isn’t fair to yourself or to your car to run it without 
any attention and then sell it at a big loss. With but 
little effort you, yourself, can keep your car in such 
condition that the depreciation will be very slight. We 
offer for your use Johnson’s Car Savers. No experi- 
ence is necessary for their use. They can all be applied 
by the amateur with perfect satisfaction. 


Johnson’s Car Savers are of the very highest quality 
that can be produced. You w: id cheaper make-shifts 
on the market, but when you insist upon Johnson’s you 
are taking no chance, for all of our preparations are 
fully guaranteed. 


JOHNSON 


Car Savers 


Start today to reduce the depreciation of your auto- 
mobile. An hour or two every month and Johnson’s 
Car Savers will prove their value in dollars and cents 
when you come to sell or turn in your car. 


Johnson's Car Savers have been on the market for several years. Millions 
of cans have been used by motorists ev e with entire satisfaction 

For years our employees have been our partners and share the profits. 
Because of this personal interest unusual care and skill enter into the man- 
tufacture of the Johnson products—overhead is reduced to the minimum 
and we are enabled to sell ht increase over pre-war prices, not~ 
withst ces on all of our raw materia 


\d jobbers all over the world handle Johnson's 
accept or handle unknown substitutes. Write for our 
booklet “Keep Your Car Young"—It's free. 


S. C. JOHNSON & SON 
Dept. P. S.M. 4, RACINE, WISCONSIN 
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Dilaek-Lac is the 
ideal top dress 
ing. ‘One coat 


imparts a. rich, 
black surface 
just like new. 


the Value of 
your "car ro 

1o% 10 36! 
Diem in 2 i 
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SEEe Sree es Sere eee’ ===> > 
oh, Bob?” | . 


“What's a bath witheut a Tepki 
“You SAID samething 


WILTING round of golf, or a vicious match | | eA] 
of tennis. The reviving drench of the ne }s 
shower, then into a fine, fresh suit of top 

Oe) 


Topkis, to make the exercise worth while 


rank” 


And ‘Topki Hh. 
Assuredly. Fe 
quality } 
feedle \ ; 
freedom. prices are exceptio | \ 
able, too! ‘That is Topkis, exclusively ‘ 
Topkis comes in unions at $1.65, also shirts. 
and-d 1.09 the garment. Available 
at qu ps. You'll want a half dozen 
Especially at the low Topkis 
Price. Genuine Topkis has the red-diamond aaa T 
} £ | 
TOPKIS BROTHERS COMPANY | | 


WILMINGTON, DEL 


General Sales Offices, 350 Broadway, New York City 


Alin Maters of Women's, Children's and Bey’ Athltic Underwear 


TOP 


Athletic Underwear 


We make MURAI 
enjoyment to smokers of 100% good taste. 

“Ordinary” cigarettes cannot be 100% Turkish —and you cannot 
afford to smoke cheap quality cigarettes. 

There can't be a better cigarette than MURADS till the world § 


finds a better cigarette tobacco than Turkish—and that does not 


“Judge for yourself —!” 


Sssgyses 
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